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A Better Time Coming. 

One of the most difficult things in the 
world to combat is popular superstition. 
The absurd accounts in the daily press of 
accidents resulting directly or indirectly 
from electric lighting circuits, and the mar- 
velous attributes ascribed by unscientific re- 
porters to an electric current, is creating a 
feeling of fear and prejudice in the public 
mind against the most tractable force ever 
called into the service of man. This preju- 
dice has already struck root to an extent 
which has resulted in municipal discrimina- 
tion against systems of electric distribution, 
and will dwarf the growth of electrical in- 
dustries unless it is dispelled. The daily 
journals are entirely responsible for this 
feeling. They send out men to report elec- 
tric casualties whose minds are in Egypt- 
ian darkness on the subject, and who mag- 
nify every sensational detail for the simple 
reason that they cannot discuss the matter 
rationally. Metropolitan journals, which 
are very careful to select experts to report a 
drama, or opera, or ball game, or any other 
matter in which its readers take a lively in- 
terest, think any novice equal to a scientific 
report. If the managers of those papers 
could only be brought to realize how large 
a number of people greedily read everything 
produced in their columns instructive of the 
electrical art, they would take more pains to 
have the original articles provided on the 
subject written by some one at least 
grounded in its basic principles, and thus 
the general public, whose eye never sees the 
technical journals, would be educated out 
of its superstition. Several New York 
dailies seem to appreciate the interest taken 
in electrical matters by the general readers 
and occasionally give a resumé of progress 
in theart. Itis to be hoped they will carry 
the work further and retire the eager quills 
which make them a laughing stock, to make 
room for substitutes primed with a few 
fundamental principles of the science. 

Some of the reports of the recent unfor- 
tunate deaths from electricity have led to 
ridiculous results. A lineman who is thor- 
oughly familiar with all the risk he incurs 
mounts a pole to repair a live lighting cir- 
cuit, deliberately disregarding the injunction 
of his superiors to ensure his safety by 
wearing rubber gloves asis usual. He straps 
himself fast to the pole, cuts the circuit with 
a pair of metallic pliers and—is killed. 
Could any other result be expected? If an 
engineer turned the hose upon a highly 
heated boiler would there be any thought of 
holding the boiler makers responsible for 
the results? Electricity, like any other 
source of power, requires management ; 
there is no power more pliant to the will of 
man, and none which promises to be of 
zreater service. It is unfortunate, there- 
ore, that every casualty in which it plays a 
part should be misrepresented in a way 
which brings it into public disfavor. 

RS SE 
Official Report on the Kemmler 
Execution. 

Dr. Carlos F. Macdonald, president of the 
State Commission in Lunacy, has furnished 
Governor Hill an official account of the re- 
cent death of William Kemmler, at Auburn 
Penitentiary, by electricity. He says, in 
conclusion: 


Compared with hanging, in which death 
is frequently produced by strangulation, 
with every indication of conscious suffering 
for an appreciable time on the part vf the 
victim, execution by electricity is infinitely 
preferable, both as regards the suddenness 
with which death is effected and the expedi- 
tion with which all the immediate prelim- 
inary details may be arranged. By the lat- 
ter method the fatal stroke renders its victim 
unconscious in an infinitesimal fraction of a 
second, so small as to be beyond the power 
of the human mind to estimate, while, at 
the same time, it disintegrates the nerve 
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long as commercial dynamos are used in 
executing criminals. 

Third. The voltmeter should be located 
in the execution room, and a competent and 
responsible official should be detailed to 
take the readings of the meter before and at 
the instant the current is applied. The 
voltage should not be less than 1,500 nor 
more than 2,000 and should be a matter of 
official record. The prisoner’s resistance 
should also be taken immediately before 
bringing him into the execution room. 

Fourth. The statute should require an 
official report of each execution to be made 
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Tae New WestineHouse Evectrric Street Rartway Motor.—Tor View. 


tissues and blood to an extent which insures 
an absoluteness of death in a shorter space 
of time than is possible by any other known 
method. In other words, it is the surest, 
quickest, most efficient and least painful 
method that has yet been devised. 

Dr. Macdonald makes the following rec- 
ommendations : 

First. The statute providing for the exe- 
cution of criminals by electricity should be 
amended so as to provide for but ove plant, 
to be located in the central part of the State, 
in a building especially constructed for the 
purpose. The building should contain the 
necessary electrical apparatus, an engine, 
execution room, solitary celis and quarters 
for the guards and other necessary officials, 
the apparatus to be in charge of and oper- 
ated by a competent, accredited electrician. 

Second. The engine and dynamo should 
be especially constructed for the purpose, 
and should be capable of generating an 
electromotive force of at least 3,000 volts, 
in order to insure the maximum voltage that 
would be necessary and at the same time 
cause nod injustice to any electrical lighting 
company, such as is likely to be the case so 


to the Governor within 10 days after the 
execution takes place. 
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A Prosperous Electric Lighting 
Company. 

The annual meeting of the Springfield, 
Mass., Electric Light Company took place 
September 27th. In his annual report, 
President Morgan stated that the gross 
earnings for the past year had been $70,- 
196.98; the gross expenses, including taxes, 
$41,329.07; and the net profits, $28,867.01. 
The company had paid a dividend of six 
per cent., and had an undivided surplus on 
hand of $7,854.12. There was now in serv- 
ice 4,648 incandescent electric lights, an 
insrease during the year of 2,034. There 
are 541 arc lights on the company’s line, an 
increase of 324 during the year. The pres- 
ent motor power of the company is 160 
horse, but when the extensions and improve- 
ments now in progress are completed, this 
will be increased to 1,650 horse. The com- 
pany is in every way in a prosperous condi- 
tion. The election of directors will take 
place at an adjourned meeting. 


The New Westinghouse Electric 
Railway Motor. 


A great deal has been written and said 
during the past few weeks about the West- 
inghouse electric railway system. Just at 
this time, too, an illustration of the motor is 
especially pertinent, and it is with pleasure 
the ELECTRICAL REVIEW presents the ac- 
companying cut, made from a photograph. 

It will be seen that the motor is of excel- 
lent mechanical design and construction. 
Especial care has been taken for the con- 
venient assembling of the parts. There are 
only five castings: The frame, two pole- 
pieces, the keeper and the yoke, joining the 
pole pieces, forming one of the strongest 
and simplest combinations possible. 

The motor does not require to be taken off 
the car axle and frame after it has once been 
put on. The heavy parts of the machine are 
all fixed and permanent. The cast-iron 
frame gives great strength and maintains 
the car axle and armature axle in perfect 
alignment. 

The pole-pieces are mounted on the keeper 
by means of a bolt hinge, so in order to re- 
move or replace the upper field coils, it is 
only necessary to loosen the bolts, raise the 
upper pole-piece, and slip over the coils. 
The under pole-piece can be lowered in pre- 
cisely the same manner. Again, by this 
arrangement, any and all parts of the motor 
can easily be examined from the car; it is 
simply necessary to raise the trap-door, the 
upper pole-piece, and any rubbing or abnor- 
mal condition of the armature or commutator 
may be noticed. When the pole-piece is 
raised, the commutator can be inspected and 
taken care of with the greatest ease. 

If it is desired to remove an armature, it 
is merely necessary to remove the casing 
bolts, and, after the pole-piece has been 
lowered, allow the armature to descend into 
the pit. A bushing, or intermediate shaft, 
can also be removed in the same manner. 
All the bearings are supplied with specially 
designed oil cups. These work automatic- 
ally, so that they always have ample lubri- 
cation. 

In this motor all that is necessary is a re- 
newal of Babbitt metal, a small fraction of 
the expense entailed in the renewal of the 
entire bearing. 

The gears are made especially strong, 
having ample width of face. A_ special 
feature of the motor is, that the parts of the 
axles in which the gears and pinions are 
mounted have a conical shape, instead of 
cylindrical, so that the gears and pinions 
can always be kept as rigidly as when the 
motor came from the factory. 

The gearings are also encased in a cast- 
iron box which is filled with oil, thus doing 
away with the objectionable and grating 
noise, and very greatly increasing the life of 
the gearings. 

The brushholder is so constructed that by 
unfastening a bolt it can be lifted, thus giv- 
ing easy and ready access to the commutator, 
for cleaning, etc. 


The entire apparatus is covered with a 
sheet iron frame. The points which the 
Westinghouse Company claim for this new 
motor are: Strength, durability, superior 
construction, ease of operation and entire 
freedom from noise. 
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A Great Electric Light Plant. 


THE MUNICIPAL ELECTRIC LIGHT COMPANY, 
OF 8T. LOUIS, AND ITS MODERN 
ELECTRICAL WORK. 


One of the largest and most complete elec- 
tric light plants in the world is that of the 
Municipal Electric Light and Power Com- 
pany, of St. Louis. A little over a year 
ago St. Louis decided to use the electric arc 
lamp for street lighting. To carry this plan 
into effect the Municipal Company was in- 
corporated with $1,500,000 capital. Ground 
adjacent tothe yards of the Terminal Rail- 
road Association, which connects all the 
roads entering St Louis, was chosen as best 
adapted for a central station, and work on 
the plant was begun in the Summer of ’89 
Owing to unlooked-for delays, the plant and 
circuits were not finished until the 1st of 
May, 1890, when eleven hundred 2,000 
candle-power ‘‘ Wood” arc lights lighted the 
city. 

Looking from the 18th street viaduct, a 
view such as seen in Fig. 1 isobtained. The 
building on the right is the boiler house. It 
covers a space 150x75 feet, and is three stories 
in height, only one of whichis above ground. 
It contains a battery of 21 Rohan patent 
boilers of 600 horse-power capacity each. 
They are placed vertically in the building, 
stand 35 feet high and are each about 12 feet 
in diameter. The first two floors are occu- 
pied entirely by the mechanical stoker and 
other furnace appliances, while the third 
(or ground floor) holds the immense steam 
drum to which the boilers are connected. 
In the center of this building is the smoke 
stack which rises to a height of 250 feet. It 
is 15 feet in diameter, is built of boiler iron 
and is lined with fire brick. On the top of 
this huge vent are some 20 arc lamps, which 
at night amply indicate to the city the 
whereabouts of the mammoth plant. 

Through an underground passageway the 
steam pipes lead from the steam drum to the 
main building, where six Hamilton-Corliss 
engines are placed. Of this number five are 
daily used in operating the plant, while one 
is kept on hand in case of a break-down. 
The five engines face the front of the build- 
ing, and wholly take up one-half of the 
main floor, which is about 200 feet square. 
Each engine has a capacity of 640 horse- 
power, making a total of 3,840 horse-power 
for the whole. 

On the floor above is a system of pulleys 
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Fic, 1.—NeEw STATION OF THE Municipal Evectric Ligut Company, oF St. Lovts. 


for transmitting the power from the engines 
to the dynamos. The accompanying illus- 
tration will give the reader an excellent idea 
of the gearing employed here. 

The third floor is a model; it is given over 


entirely to four long rows of Fort Wayne 
‘“Woud” dynamos. There are in all 54 
of these machines of sixty 2,000 candle- 
power lamp capacity each, giving the plant 
a full capacity of 3,240 lamps. Of this 


number, however, only 51 are in actual use, 
three being kept in case of accidents. On 
the back wall of this room, as can be seen 
in Fig. 3, is the immense switchboard which 
controls the many city circuits, At present 
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the plant is operating 2,800 ‘‘ Wood” double 
carbon lamps, which are placed over 50 
square miles of city territory, and even then 
they do not fill the demand, as the city has 
just ordered over 400 additional lights. Be- 
sides these, they run over 2,000 incandes- 
cent lights of 16 candle-power each, and 
supply power to the amount of 175 horse- 
power to motors. To cover the circuits, 
over 800 miles of wire are employed, and to 
keep the lamps supplied,carbons are ordered 
by the carload monthly. James I. Ayer is 
the able general manager of the company, 
and Berry J. Parker is the superintendent 
of the plant. In conclusion it might be re- 
marked that the plant is estimated at $1,500,- 
000 in value, and is the only one of its kind 
in the world, just as St. Louis is the only 
city lighted to so large an extent by the elec- 
tric light. 

As a point of interest to the practical elec- 
tric light man, Mr. Ayer has built a number 
of inspectors’ wagons, carrying arc globes, 
wire, tools, etc., which are of incalculable 
aid in quickly repairing a lamp or circuit. 

The station proper is one of the most 
complete and origina] in this country, and 
the absence of shafting, ete., from the dy- 
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sound and elastic. This would infer that 
the pure metallic copper had exerted a great 
oxidizing effect on the rubber, the platinum 
had exerted a slight effect, whilst the zinc 
and silver, respectively, had had no injurious 
influence onit. A still more curious result 
was this, that the rubber thus hardened by 
the copper contained no appreciable trace 
of copper, the copper therefore presumably 
sets up the oxidizing action in the rubber 
withoutitself permeatingit. Ihave pleasure 
in acknowledging the assistance rendered to 
me in these experiments by my assistant, 
Mr. Frederick Lewis. 





‘ Electric Lighting in Baltimore. 


The Brush Electric Company, of Balti- 
more, Md., is now making improvements 
and additions to its already very extensive 
alternating current electric lighting plant, 
which will give it a total capacity of twenty 
thousand 16 candle-power lamps, and there- 
by the Baltimore central station plant will 
become one of the largest alternating cur- 
rent incandescent lighting plants in the 
United States. This fact does not only re- 


very moment the wiring was completed, the 
apparatus put up and the current turned on, 
the Westinghouse alternating current sys- 
tem proved an unqualified success. 

From that time, the popularity of the new 
system in Baltimore was an established fact. 

he demand for the new light grew at an 
enormous rate, and before long the company 
was compelled to increase its plant. The 
Westinghouse Company was called on for 
additional apparatus of 3,000 lights capacity. 
But even this did not long satisfy the de- 
mand, and twice again the company in- 
creased its capacity by 38,000 lights, until, 
at the beginning of the present year, the 
central station plant of the Brush Electric 
Company, of Baltimore City, had a total 
capacity of 14,000 alternating current in- 
candescent lights. 

This last addition has again been necessi- 
tated on account of the demand which has 
been made on the Baltimore plant, and 
when the installation shall have been com- 
pleted there will be but two cities in the 
country with larger capacities of alternating 
current incandescent lighting apparatus— 
Pittsburgh with 60,000 lights, and New 
York with 5,000. 











Silver Lake, N. J.—Edison Industrial 
Works; capital, $1,000,000. 

Cleveland, Ohio.—The Electric Power 
Company ; capital, $300,000. 

St. Louis, Mo.—Houston & Cabool Tele- 
phone Company; capital, $1,000. 

Kingston, Ont.—The Ontario Telephone 
Company (Limited) ; capital, $50,000. 

Council Bluffs, Ia.— Western Water Elec- 
tric Company; capital, $150,000 ; object, to 
erect electric plants. 





Fic. 8.—View oF THE Dynamo Room oF THE MunictpaL Company, St. Lours, SaowrNnc Woop Macaines, SwiITtCHBOARD, Etc.—ONE OF THE CLEANEST 
AND HANDsOMEST DyNAMo Rooms IN THE WORLD. 


namo room is a new feature, the idea of Mr. 
Ayer. This station will welk repay a visit 
from electric light men. 
—- --©@ => e ———_ 
Effect of Copper Upon Rubber. 

In a paper read before the British Associa- 
tion, Sir William Thomson made interesting 
remarks relating to the decay of india-rubber. 
The following extract, showing that copper 
bas a marked effect upon rubber when in con- 
tact, will be noted with interest. 

Prof. Dewar observed, accidently, that 
metallic copper when heated to the tempera- 
ture of boiling water in contact with the 
rubber, exerted a destructive effect upon it. 
With a view of finding whether this was due 
to the copper per se, or to its power of con- 
ducting heat more rapidly to the rubber, I 
laid a sheet of rubber un a plate of glass and 
on it placed four clean disks, one of copper, 
one of platinum, one of zinc and one of 
silver ; after a few days in an incubator at 
150° F., the rubber under the copper had 
become quite hard, that under the platinum 
had become slightly affected and hardened 
at different parts, whilst the rubber under 
the silver and under the zinc were quite 


flect very creditably upon the population 
of Baltimore for appreciating the advan- 
tages offered by electrical illumination gen- 
erally, but it also proves the rapid growth 
of the popularity of the alternating current 
system of incandescent electric lighting. 

It was in the early part of 1887, a little 
over three years ago, that the Brush Com- 
pany made the first contract with the Westing- 
house Electric Company for the installation 
of alternating current apparatus, aggregating 
a capacity of 5,000 lights. The undertaking 
was then looked upon as more of an experi- 
mental test of the new Westinghouse system 
than anything else. The Baltimore Com- 
pany had been frequently urged to extend 
its system of lighting all over the city, but 
the management had not been able to com- 
ply with this demand because the electric 
lighting system in operation would not 
enable them to cover any large territory 
without the putting up of several additional 
power houses. In other words, it was not 
suitable for long distance lighting. But as 
the Westinghouse Company claimed for its 
alternating current system that it was 
re adapted to cover a large area in a 
safe and yet economical manner, it was 
thought advisable to try it. This was done, 
and it is only just to remark that from the 


Passaiso, N. J.—United States Electric 
Railway Company; capital, $100,000. The 
company will do business throughout the 
United States, Great Britain and other 
foreign countries. 


Des Moines, Ia.—The Hess Electric Stor- 
age Battery Company; capital, $100,000. 
Officers: R. N. Baylies, president; M. P. 
Turner, vice-president ; Frank B. Collies, 
treasurer ; D. W. Chase, secretary. 


Denver, Col.—The Mountain Electric 
Company ; capital, $50,000. The incorpo- 
rators are Charles E. Lacombe, Joel W. 
Stearns, Jr., and John Brannan. Operations 
will be carried on in Denver, Pueblo and 
Salt Lake City, Utah. 


Ukiah, Cal.—Ukiah Electric Light, Water 
and Power Company; capital, $50,000. 
Directors, Frank Ench, William Hoff- 
schneider, W. H. H. Graves and James M. 
Haven, of Oakland, and N. W. Griswold, 
Charles and H. Gustave Trautner, of San 
Francisco. 


Omaha, Neb.—South Omaha Electric 
Light, Heat and Power Company ; increase 
of capital stock to $100,000. 

St. Paul, Minn.—Electrical Engineering 
and Supply Company; capital, $50,000. 
Incorporators, C. A. Daigh, Morgan Brooks 
avd A. 8, Sibley. 


Pittsfield, Mass.—The Pittsfield Electric 
Street Railway Co.,with a capital of $40,000. 
The directors are, Joseph Tucker, W. R. 
Plunkett, Alexander Kennedy, C. E. Merrill 
and J. W. Hull. 


Chicago, Ill.—Chicago Electric Battery 
and Power Company, to deal in electric 
batteries; capital stock, $300,000. Incor- 
porators, G. A. Rollins, D. F. Foley, C. E. 
Gregory. 

Cooperstown, N. ¥.—The Otsego Con- 
struction Company; capital, $1,000. Incor- 
porators, Walter H. Bunn, George Van 
Horn, Albert C. Tennant, Lee B. Critten- 
den, H. B. Murdock, George M. Jarvis and 
F. W. Spraker, of Cooperstown. 
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$700,000,000 added to the wealth of the 
country by means of electricity, and nine- 
teen-twentieths of this in the last ten years! 
Just think of it! 


The Review greets most cordially the 
street railway men at Buffalo this week. 
They are gentlemen of progress and discern- 
ment, as their prompt adoption of electricity 
instead of the car horse, which now belongs 
to a past era, has already proven. 





The bill to reduce the rate of telephone 
rentals from $60.00 per year to $30.00, in 
the District of Columbia, which was passed 
by the Senate, was non-concurred in by the 
House Committee, where the telephone peo- 
ple were given an opportunity to be heard. 
This ended the matter. That able senator, 
Hon. P. B. Plumb, who is generally correct 
in his views, and who favored the bill on 
the ground of the small cost of the tele- 
phone instruments, this time made the mis- 
take, which is a very common one, of not 
considering the heavy cost of central office 
facilities, line work—overhead and under- 
ground—expert service, etc. 


REVIEW— 


With SupPLEMENT. 


We would call your attention to the 
nice, clean appearance of the ELECTRICAL 
REVIEW this week. This result was accom$ 
plished by leaving out the column rules and 
by the use of new typein accordance with the 
latest aesthetic principles of the art pre: 
servative. Asthe American Machinist, one 
o: our most valued and successful contem- 
poraries, once kindly remarked: ‘‘The 
ELECTRICAL REVIEW appreciates and prac- 
tices progress.” 





WANTED—PATENT LEGISLATION. 


From the annual report of the Commis- 
sioner of Patents, it appears that during the 
year ending June 30, 1890, there were 
46,140 applications for patents filed, of which 
27,493 were granted. The surplus earnings 
of the office for the year were $266,029.65, 
which, added to the fund already in the 
Treasury to the credit of the Patent Office, 
makes a total of $3,790,556.28. With this 
large accumulation of surplus to the credit 
of patents, it seems strange that Congress 
should be so remiss in providing the Patent 
Office with proper facilities for dispatching 
work. The inventors of the country who 
have contributed most largely to the indus- 
trial progress made in the last hundred 
years, are, asarule, poor men, and it isa 
crying injustice that the government should 
exact fees large enough to develop so great 
a surplus, and yet leave the office with a 
poorly equipped force for giving the inventor, 
in exchange for his hard-earned dollars, the 
very best service attainable. The pressing 
need of a larger force has been strongly 
represented to Congress in every report of 
the Commissioner of Patents through a 
long series of years. In the present 
report the Commissionor points out the 
importance of making the examination 
of applications so thorough that the 
patent when issued should upon its face 
warrant a preliminary injunction by a 
court of equity against infringers. One of 
the great merits in the examination system 
is the fact that it impresses upon a patent 
the stamp of novelty and originality, and 
the examining force should be large enough 
to enable each case to be thoroughly treuted. 
The scope of an examiner’s search widens 
by large stretches every year, and it is ut- 
terly impossible for the same number of 
examiners to dispose of the same number of 
cases now as five years ago, and do the same 
quality of work. As the inventors are the 
ones who suffer by this lack of force, every 
man interested in an industry bearing directly 
or indirectly upon patented inventions, 
should bring the matter directly home to his 
member of Congress, and insist upon liberal 
legislation with regard to the Patent Office. 
The Commissioner also calls attention to 
the insufficiency of the salaries of the Ex- 
amining Corps, considering the character of 
work it performs, and pointedly remarks 
that not only have the examiners not been 
receiving the full amount of salary fixed 
for them by the Congress of 1848, but they 
are expected to worry along in 1890 on the 
same compensation that was considered 
sufficient in 1848; whereas, the earnings of 
all classes have largely advanced in the in- 
terim. 

The importance of a change in that por- 
tion of the law which limits the term of an 
American patent so as to expire with the 
prior foreign patent having the shortest 
term, is again urged, with the assurance that 
there is no sound reason for this discrimina- 
tion against the American inventor who 
patents his inventions abroad. It is sug- 
gested that a system of registration for inter- 
state trade-marks be adopted. Under the 
present law, only such trade-marks as are 
used in connection with foreign commerce 
or with commerce with the Indian tribes can 
be registered. 

It is hoped that these recommendations 


will result in some action on the part of 
Congress. Undoubtedly the evils pointed 
out could have been remedied long ago if 
there had been any votes at stake. As it is 
a matter that had no political significance, 
our national legislators have been slow to 
give it the consideration it deserves. 


October 18, 1890 


NEW ELECTRIC TRACTION WORK. 


The communication of Mr. Rudolf Eicke- 
meyer describing an improved electric loco- 
motive will be read with keen interest by all 
who follow the progress of electric traction. 
The system is simplicity itself. No clatter- 
ing gear- wheels swimming in oil, no rattling 
sprocket chains—a single crank arm and 
connecting rod are the only instrumental- 
ities by which the torque of the motor is 
transferred to the car-wheels. The opera- 
tion of the system seems to be all that can 
be desired. A member of the REviEw staff 
rode for two miles in the car, during which 
grades were taken with as much ease as if 
steam were the source of power. For ten 
years, inventors have been wrestling with 
this problem, and all sorts of possible and 
impossible modes of transmission of power 
from the motor spindle to the car-wheel 
have been evolved; thousands of schemes 
have haunted inventors like nightmares; 
but the plain and simple solution of the prob- 
lem described by Mr. Eickemeyer, although 
suggested by every steam locomotive, stand- 
ing in plain sight of everybody asking for 
adoption, has been neglected. The reason 
for this is doubtless the impression that 
electric motors must have a high speed in 
order to develop any considerable power 
and work at high efficiency. No one seems 
to have thought of lowering the speed of the 
motor. And thus it happens that after years 
of wandering in the wilderness we find that 
every body overlooked a signboard that was 
plain as a beacon away back on the main 
road. This motcr marks an epoch in the 
history of electric traction. The fact that 
the car moves without noise is sufficient 
to highly commend the system. Other ad- 
vantages, recited in the communication 
referred to, especially the durability of the 
parts, are of far-reaching importance. The 
simplicity of the system makes it a fine target 
for the ‘‘I told you so’s,” who always turn 
up when an important step has been taken. 

We hope before long to furnish our read- 
ers with information as to the improvements 
in the motor itself, referred to by Mr. Eicke- 
meyer, by which it will operate with high 
efficiency at a speed of 120 revolutions per 
minute. 





A capitalist could not make better use of 
his money than to invest it in electric rail- 
way properties. This is evidenced by the 
rapid way which conservative investors 
snap up electric railway bonds when offered 
in Wall street. 








The next issue of the ELecrricat Re- 
view will contain a report of the meeting 
of the American Street Railway Association, 
now being held at the Hotel Iroquois, Buf- 
falo. Representatives of the Review will 
attend the Convention. 





The first electric car in Memphis, 
Tenn., was set in motion on October 6th. 
A local paper had this to say about the 
matter: ‘‘ Theelectric car has at last reached 
Memphis, and it has come to stay. The 
aged and forlorn mule will linger yet a little 
while, but before long he will be sent to 
make cotton in the Mississippi bottoms.” 








The eighteenth annual meeting of the 
American Ges Light Association will be 
held at Savannah, October 15th, 16th and 
17th. At the same time the American Street 
Railway Association is holding its conven- 
tion at Buffalo. It is probable that electric 
lighting and electric power will be fully and 
freely discussed at these respective gather- 
ings. 





The names of the staff of the ELECTRICAL 
REVIEW, as appears in the Announcement 
Column, on the editorial page, presents an 
array of talent and ability (though we say it 
ourselves) that well explains the great strides 
made by this journal in the past few years. 
The Review takes great pride in the science 
and industry it represents, and so does every 
soul connected with it. And so should 
every one connected with this rapidly ex- 
tending industry. 
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CORRESPONDENCE. 


News from Boston, Washington, Pitts- 
burgh and St. Louis. 








OUR WASHINGTON LETTER. 
Postmaster-General Wanamaker’s “‘ last 


- word’’ in this year’s dispute over the tele- 


graph question makes a closely printed docu- 
ment of 223 pages! The book is full of 
very interesting and very useful matter. 
The opinions of all Mr. Wanamaker’s 
predecessors on government ownership of 
the telegraph, back to Cave Johnson, in 
1845, are quoted. A synopsis of these opin- 
ions was printed in the Review a few 
months ago. Another important part of 
the statement is a long schedule of ali the 
bills and resolutions, reports and docu- 
ments, and speeches in Congress supporting 
or opposing postal telegraphy since 1865. 
This is followed by extracts from editorials 
of about 400 leading newspapers, of all 
shades of opinion, and notable especially 
for forcible expression of strong temper. 
Resolutions favoring a government tele- 
graph from a number of boards of trade 
and other organized bodies are given, to- 
gether with a batch of anonymous letters 
said to be from telegraph operators. Gen- 
eral Wanamaker gives a list of *‘ new tele- 
graph devices brought to the attention of 
the post office department since January 1, 
1890,” which is as follows: 

Patter’s Synchronous Multiplex Telegraph. 

Essick Page-Printing Telegraph. 

Rogers’ Visual Synchronism Telegraph. 

Elisha Gray’s Telautograph. 

Hathaway's Printing Telegraph. 

Mallet Printing Telegraph. 

Delany Multiplex Telegraph. 

Van Rysselbergh’s Phono-Multiplex Telegraph. 

Van Rysselbergh’s Simultaneous Telegraph and 
Telephone System. 

Craig’s Chemical Automatic Telegraph. 

Hotchkiss’ Automatic Telegraph. 

Taucke’s Chemical eae 

Sheehy’s Printing Telegraph. 

Edison Phonoplex Telegraph. 

Parker’s Stenograph Telegraph. 

The Final Draft of the Postal Telegraph Bill 
submitted to Congress by the Postmaster- 
General, forms a part of the document, and 
is substantially the same as the bill hereto- 
fore published. It provides for a compro- 
mise service conducted by the government 
and a private company under an exclusive 
contract running 10 years, with the privi- 
lege of renewal. The company would be 
required to transmit messages collected and 
delivered by the government at certain pos- 
tal telegraph offices, which would probably 
number two or three thousard in the course 
of five years, and would be allowed to do, 
on its own acconnt, all the additional busi- 
ness it could secure. The rates are fixed at 
from 15 to 50 cents for 20 words, including 
address and signature. On “postal tele- 
grams” the company would receive the full 
tolls, less the amount of legal postage on a 
single letter. The plan contemplates the 
transmission, under governmental direction, 
of a large number of communications which 
would stand a delay of an hour or two, 
while urgent business could still be handled 
entirely by the company in the ordinary 
way. The Postmaster-General repeats much 
of his former arguments, and says that, 
after closely studying the arguments against 
the bill, he is ‘‘more than ever convinced 
of the wisdom and practicability of restor- 
ing the telegraph to the postal service, and 
make it what it was originally intended to 
be, a part of the postal system.” 

A Law Just Passed by Congress provides 
that hereafter the Official Gazette of the Pat- 
ent Office may beexchanged for publications 
of a scientific or useful character, published 
in this or any foreign country, adapted to 
the needs und uses of the scientific library 
of the Patent Office. G. C. M. 

Washington, D. C., Oct. 11. 





OUR PITTSBURGH LETTER. 

Foreign Visitors,—Pittsburgh has for the 
last three days been honored by a visit from 
the English iron and steel men, the German 
Eisen-Hueten Verein and a large number of 
mechanical and mining engineers of Europe 
generally. Yesterday and to-day they have 
been holding several meetings at Carnegie 
Hall, they were feted at the Duquesne Club 
last night, and they were also entertained in 
a very interesting manner at the different in- 
dustrial establishments for which the Smoky 
City has become famous at home and 
abroad. 

A good many of the English and German en- 
gineers expressed an anxiety to visit the works 
of the Westinghouse Electric and Manufac- 
turing Company, as well as those of the 
Westinghouse Air Brake Company and the 
various other Westinghouse interests. The 
committee of entertainments, composed of 
the most prominent business men of the city, 
thereupon immediately asked the General 
Manager of the Westinghouse Electric Com- 
pany to place a number of gentlemen at the 
head of the visiting delegation in order to 
guide them through the electrical and other 
work-shops. The buildings on Garrison 
alley were first gone through. Everythin 
was viewed, inspected and investiga’ 
with a critical eye by the foreigners. They 


ELECTRICAL REVIEW —VWits Suppiement. 


expressed satisfaction with everyting they 
saw, and now and again, as some of the 
many productions of the Westinghouse Elec- 
tric and Manufacturing Company were 
shown them, they broke out in wonder and 
admiration at the marvelous development 
which the Pittsburgh concern has produced 
in the alternating current system of electric 
lighting. The bustle and stir in the street 
railway motor department elicited especial 
comment and as the visitors had already 
heard it faintly murmured that the com- 
pany had just brought out a new electric 
motor for street car propulsion, they were 
exceedingly anxious to have the details of 
the motor explained. Many favorable re- 
marks were made commending the substan- 
tial construction of the apparatus and as the 
noiselessness of the operation of the motor 
was illustrated to them, their appreciation 
knew no bounds. 

From the machine shop, they were taken 
to the department where the now well-known 
Westinghouse alternating current flat car- 
bon arc lamps are made, and here again 
many complimentary remarks were made by 
the visitors, not only upon the ingenious 
mechanism of the lamp, but the automatic 
self-regulating and self-exciting arrange- 
ments of the are light dynamo also came in 
for their share of admiration. 

Then the laboratory, the detail depart- 
ment and the various other branches of the 
works were seen, but as the gentlemen inci- 
dentally heard that an electrical display of 
the company was now at the Pittsburgh ex- 
position, they all expressed a desire to go 
and examine it. Here they spent almost an 
entire afternoon, which shows the great in- 
terest the exhibit had for them. The Tesla 
motor and its various applications in small 
manufacturing plants became the main at- 
traction, aud when they were told that ata 
coal mine near Pittsburgh, the production of 
coal was exclusively operated by the aid of 
the Tesla motor, a good many of the mining 
engineers greatly desired to see this new 
achievement of the electrical industry of 
America. Accordingly, a large delegation 
of the visitors were taken charge of this 
morning by Mr. John 8. Scully, the owner 
of the Willock mine, and conveyed to that 
place by a special train, from the Baltimore 
and Ohio station. 

These Europeans have probably seen more 
here, in this city, which is of direct interest 
to them, than in any other city inthe Union. 
And while they wondered at the many mon- 
strous establishments for the production of 
iron, steel and glass, while they marveled at 
the stupendous richness of Pittsburgh’s coal 
fields, and stood astounded at the wealth of 
oil and natural gas stored within the very 
ground beneath them, it is, nevertheless, a 
matter of more than ordinary satisfaction to 
the electrical fraternity of this country that 
the visitors were also enabled to see here 
achievements in the electrical industry which 
will make Europeans forever remember that 
Americans are head and shoulders above 
them in the electrical profession. B. W. 

Pittsburgh, Oct. 11. 





OUR BOSTON LETTER. 


Mr. Geo. T. Manson, traveling representa- 
tive of the Okonite Company, favored this 
office with a visit on Friday. 

The New House and Entertainment Commit- 
tee of the Boston Electric Club appointed at 
the quarterly meeting, October 6th, is com- 

sed of the following gentlemen, viz.: 

essrs. A. L. Rohrer, Wm. D. Warner and 
E. H. Hewins. 

Mr. W. H. Elkins, of this city, the well- 
known inventor and electrical expert, is de- 
veloping a pew automatic regulator for 
dynamos, His experiments are being pushed 
at the factory of the Consolidated Electric 
Manufacturin eg 

The Massachusetts Street ng | Asso- 
ciation held its monthly meeting Wednes- 
day afternoon, October 8th, at Young’s 
Hotel, this city. About 20 prominent rail- 
way Officials were present and Mr. Amos F. 
Breed, president of the Lynn & Boston Street 
Railway Company, presided. The subject 
of electrical appliances was discussed. 

Professor Elihu Thomson has recently de- 
vised a process for case-hardening iron or 
stee] by means of the heat produced by the 
passage of an electric current. His process 
consists essentiaily in heating the object 
electrically and then applying to the metal 
so heated a surrounding envelope—either 
gaseous, fluid or solid. 

Climax Tape is meeting with a large and 
— er | demand, particularly in 
New England. The Boston Rubber Shoe 
Company, who manufacture this meritorious 
tape, report having already, this year, more 
than doubled their sales of this product. 

The H. E. Swift eye of this city, 
has come into prominence this year as manu- 
facturers of several leading electrical special- 
ties. The principal work of the company 
has been. manufacturing to order for a few 
of the largest electrical houses, and having 
enlarged its facilities the company intends to 
gradually enter into the manufacture of sup- 
plies for the electrical trade generally. 
This company’s new key-socket is finding a 
ready sale throughout the country ; upward 


of 40,000 having already been sold during 
the past three months and orders now on 
hand for nearly double that number. 

The Brodie Tree Insulator manufactured 
by the H. E. Swift Company is a reliable, 
durable and economical insulator and sure to 
give satisfaction. = 

Boston, Oct. 11, 


OUR ST. LOUIS LETTER. 


This Week is Festival Week for St. Louis, 
and the whole city is packed with strangers. 
Monday the St. Louis Fair opened, and 
yesterday the Veiled Prophet made his an- 
nual visit to the city. The subject of his 
pageant this year was one familiar alike to 
child and parent, and while not admitting 
of much display, was none the less enjoy- 
able. The Alphabet was the idea contained 
in 22 floats. This year was the first when 
his majesty had to contend against the elec- 
tric arc lamps strung along the streets, and, 
therefore, the parade was not as brilliant 
as formerly, yet a very creditable showing 
was made. It was thought the overhead 
wires would interfere with the floats, but be- 
yond one accident, everything went olf 
smoothly. ‘The ball was held in the Music 
Hall, which necessarily closed the exposi- 
tion for that day. 

Speaking of the Exposition reminds me 
of the additions coming in constantly to the 
displays. The most recent oneis the new 
single arc lamp, just patented by Mr. Hazel- 
tine, of the Parker-Russell Mining and 
Manufacturing Company. It is a single 
carbon lamp, which, by a patent regulator, 
gives the lamp a capacityof 16 hours’ work. 
A company has been organized to manufac- 
ture them and put them on the market. 

Waite & Bartlett, manufacturers of elec- 
tro-medical instruments, of New York, have 
avery attractive display at the exhibition. 
The chief point of interest is alarge six plate 
Holtz induction machine, which through 
hidden wires and chains manages to give 
the unsuspecting visitor a shock. 

The Johnson Electric Train Signal Com- 
pany, of Boston, have a display of their sig- 
nal, together with their electric car register. 
The Russell Electric Lamp Company, of 
Boston, have several of their patent lamps 
on exhibition. The Municipal Signal Com- 
pany, of Boston, have their police and fire 
alarm systems on exhibition. The Anderson 
Storage Battery have some 20 of their bat- 
teries on display. With them they are run- 
ning a couple of motors and a dozen incan- 
descent lamps. An electric conduit of the 
Washington Electric Conduit Company’s 
make occupies a portion of the building. 
One of the best displays in the electrical de- 
partment is that of the Sperry Electric Com- 
pany, of Chicago. They have specimens of 
their different arc lamps and several power- 
ful dynamos of their make on exhibition. 
An automatic electric railway signal hailing 
from Topeka, Kan., is on exhibition. 

| understand that the Unicycle Electric 
Elevated Railroad Company are about to 
build a line on their system from Fort 
Wayne to Dallas. W.H. B. 

St. Louis, Oct. 8th. 


PERSONAL. 


Mr. J. F. Albright, managing director of 
Crompton & Co., one of the distinguished 
English visitors attending the meeting of the 
Mining Engineers, was a recent welcome 
caller on the REviEw staff. Mr. Albrightis 
greatly pleased with his visit here and the 
evidences of electrical progress to be seen on 
all sides. 

Miss Percy Goodyear, daughter of the 
late M. W. Goodyear, was struck by light- 
ning recently. In relating her sensations, 
Miss Goodyear said that without any pre- 
liminary warning she felt suddenly as if 
submerged in roaring waters and with the 
sound of a cataract in her ears. Her next 
memory was when consciousness returned, 
and she found herself in the house, sur- 
rounded by an anxious mother and medical 
attendants, very little the worst for the ex- 
perience. 


Electric Light Cheaper than Gas Light. 
The London Electrical Review publishes 
an interesting statement furnished by Hor- 
rocks, Crewdson & Co., Limited, Bolton, as 
to the relative expense of gas lighting and 
electric lighting in the extensive mills oper- 
ated by this firm. The statement embraces 
the actual working expenses for a period of 
six years in one of the company’s mills, 
and shows that the cost per light of gas per 
annum was 5s. 634d., whereas that of elec- 
tricity was only 4s. 014d., the gas costing, 
considering the degree of illumination, 176.68 
cent. more per loom than the electric 
ight. The comparison is really more heavily 
in favor of electricity than these figures in- 
dicate, inasmuch as the cost of the dynamos 
and all appurtenances of an electric plant, 
as well as repairs and a depreciation of 74¢ 
per cent. are charged against the electric 
light, whilst the gas was given no allowance 
for cost of plant and repairs, and had a de- 
preciation charge of only five per cent. 
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Molecular Theory of Induced Magnetism. 

In a paper read before the Royal Society 
and published in the current number of the 
Philosophical Magazine, Prof. J. A. Ewing 
discussed the molecular theory of induced 
magnetism developed by Hughes, Weber 
and Wiedemann, and added new confirma- 
tion to the fundamental idea involved in the 
theory that the molecules of magnetic 
metals are always magnets, and that in the 
process of magnetization they are simply 
changed from an irregular to a regular 
directive arrangement, and exemplified the 
theory by an ingenious mechanical model, 
the behavior of which reconciles the phe- 
nomena of hysteresis, behavior of magnetic 
masses under stress, temperature, vibration, 
etc., with said theory. Heformed a group of 
small magnets about one-tenth inch in diam- 
eter and twoinches long, each slightly arched 
so as to rest in stable equilibrium upon a 
needle point. The group is arranged on a 
board on which lines are drawn to facilitate 
regularity in grouping when that is wanted, 
and the board is slipped into a box around 
which is coiled a conductor, sufticient space 
being left between the convolutions to see the 
movements of the poised magnets. A rheostat 
is placed in the circuit to vary the strength 
of current which may be sent through the 
coils. When no current is sent through the 
coils, the magnets arrange themselves in 
groups without regularity of pattern but 
not in chains, as supposed under one of the 
many hypotheses of moleculararrangement. 
In all cases, after repeated disturbances, 
either by agitation or magnetic influence of 
the coil, the magnets wil! arrange themselves 
in separate groups without regularity of 
pattern, but in a configuration in which the 
several magnets composing a group will be 
in a position of stable equilibrium. By 
sending a very weak current through the 
coil, gradually increasing from zero, the 
magnets assume a stable deflection, increas- 
ing at a nearly uniform rate with the 
strength of current. If the magnets of the 
several groups have not been deflected 
beyond the limit of their stability, they 
will return to the initial order of grouping 
on the rupture of current ; that is to say, 
there is no residual magnetism due to the 
current, but if the current be increased to a 
degree where any members of a group are 
unstable, hysteresis immediately comes into 
play and there is a marked augmentation of 
susceptibility and deflection. All members 
do not have their stability destroyed by the 
same strength of current, though the differ- 
ence is not great. After deflection beyond 
the limit of stability, the members remain 
in the deflected position, or, in other words, 
they are influenced by residual magnetism. 
As the current increases, the members will 
fall into exact alignment with the influenc- 
ing lines of force due to the current—which 
varies for different groups—and a condition 
of saturation is reached, and there is but 
little more evidence of residual magnetism 
in this stage than where the members have 
just passed the limit of stability. If the 
current be made very strong, leaving a strong 
residual polarity, and then is slowly re- 
versed, at first the effects are slight, but 
presently instability begins and as the force 
increases Within a narrow range the mole- 
cules are all upset. This is followed by 
a stage of nearly elastic deflection as 
saturation is approached, thus exemplifying 
the cyclic process. This isa highly inter- 
esting line of experimentation. The action 
of the simple device constructed by Prof. 
Ewing will do more to tear away the cob- 
webs woven about the subject of magnetic 
induction by numerous hypotheses than a 
lifetime of speculative discussion. He 
copies as it were the arrangement of mole- 
cules, magnifying their size, and thus brings 
within the range of unassisted vision inter- 
molecular actions which the microscope is 
powerless to disclose. If his premises are 
correct, and the independently pivoted small 
magnets fairly represent molecular arrange- 
ment, there is no resisting the aeny striking 
conclusions dictated by the behawior of the 
apparatus. 





Another ‘‘INDUSTRIAL SUPPLEMENT” is 
sent out with this issue. It deals with elec- 
tric railway matters, and will be of especial 
anterest just at this time, 














x", There are 572 telephones in use in 
Chattanooga, Tenn. 

,*, It is claimed that an enterprising man 
could make a telephone line between Lamar, 
Aransas City and Aransas Pass, Tex., pay 
well. 

«*» The New York and New Jersey Tele- 
phone Company, has just put five new cables 
over the Brooklyn Bridge. A little wooden 
house is being built under the Brooklyn 
anchorage to be used as a test and distribut- 
ing room. 

y*, Superintendent McCully, of the New 
York and New Jersey Telephone Company, 
has considerably improved the company’s 
local office in Jersey City since the recent 
fire burned out the cupola above the receiv- 
ing roomin the Fleming building. Instead 
of gathering the wires from all directions 
above the roof of the building, and running 
them, ev the cupola, into the office rooms, 
as heretofore, Superintendent McCully has 
gathered them into cables which lead 
separately into the receiving room, There 
are no loose wires. Much confusion is pre- 
vented by the new method. It seems to 
work very well. The recent fire damaged 
the company’s wires and apparatus to the 
extent of $2,000, The temporary suspen- 
sion of business caused the company a loss 
ef nearly $4,000. Insurance fully covers 


all losses. 





ee eee 
Thomson’s Voltaic Pile. 

Sir William Thomson exhibited a voltaic 
battery before the British Association at its 
recent meeting said to be very useful in 
measuring the capacity of cables. Four 
hundred staples, constructed with one limb 
of copper and the other of zinc, were 
mounted in an ebonite frame, standing on 
four wooden legs, The adjacent staples 
were set at a distance less than ,'5 inch apart, 
their ends pointing downward. <A copper 
tray with handles was placed below the 
frame and contained water. On lifting the 
tray, so that the ends of the staples were im- 
mersed, and lowering it again, a drop of 
water was left hanging by capillary attrac- 
tion between the zinc and the copper of the 
adjacent couples. The whole then formed 
a simple battery of 400 cells. The bat- 
tery was not made for giving a current, 
but was used with an electrometer, and 
saved a great deal of trouble and expense 
compared with the setting up of a number 
of ordinary batteries. The volts were found 
to be very constant from element to element, 
and any number could be readily taken, or 
they could be divided into two or more sets 
by means of a plug, which was merely 
pressed in between any pairs. 

->_>-  ———- 
Towpath Emancipation. 

The mysterious movements of an old 
scow have attracted considerable attention 
for some time past on the Mohawk River, 
not far from the Edison electric works at 
Schenectady, says the Albany Hrpress. At 
times several electrical experts are on 
board, and then the craft suddenly moves up 
the stream ata rapid speed with no apparent 
motive power, and as it gracefully glides 
along, one is almost ready to pronounce the 
mysterious power that propels it a success, 
but suddenly the boat stops and refuses to 
obey the commands of the experts, and idly 
drifts with the current until it reaches the 
shore, where it is secured. A launch is 
sent, after it and it is again started. At 
times it makes quite successful trips. No 
machinery is exposed to view except the 
side wheels, which are constructed of wire. 

The object of the experiments is to secure 
a feasible electric system of propellit:g canal 
boats by the storage system, obviating the 
necessity of overhead or other wires, and at 
aminimum cost. From five to ten experts 
are constantly employed experimenting with 
smal] models in a trough of water. Day after 
day those men stand by the trough, starting 
the model and studying the difficulties 
which must be overcome to make the device 
asuccess. It is safe to say that at an early 
day the difficulty will be surmounted and 
the weary, worn, much abused canal mule 
will be seen on the towpath no more forever. 





ELECTRICAL REVIEW —W!' Suppremenr. 


Notes for a Discussion on Recent 
Determinations of the Resistance 
of Mereury. 


BY R. T. GLAZEBROOK, BEFORE THE BRITISH 
ASSOCIATION, SEPTEMBER, 1890. 


We are. here to-day to discuss some of the 
recent determinations of the value of the 
ohm when expressed as the resistance of a 
column of mercury, with a view to seeing if 
any action is practicable by which the stand- 
ards in general use may be brought nearer 
to their theoretical value than they are at 
present. 

The time is opportune, for we have the 
advantage of having in Leeds Prof. Mascart, 
of Paris, and Prof. Rowland, of Baltimore, 
under whose directions some of the most 
important of the investigations we are to 
consider to day have been made, and Prof. 
Barker, one of the American representatives 
at the Paris Congress. Moreover, it seems 
probable that a congress will again meet 
shortly to consider this question, and a pre- 
liminary discussion here may be of value in 
clearing the ground. 

The question at issue is whether the re- 
sults of experiment are sufficiently in accord 
with each other to render it probable that 
any number adopted by us would be gener- 
ally accepted, and if so, to determine what 
that number is. 

The problem has two sides. The resist- 
ance of a wire is expressed by means of one 
series of experimentsin terms of a length 
and a time, while by another series of exper- 
iments it is expressed in terms of the resist- 
ance of mercury, and thus the resistance of 
mercury is found absolutely. Frequently, 
however, there is an intermediate step; the 
resistance of the wire is expressed in terms 
of some standard resistance, and this stand- 
ard is expressed in terms of mercury. 

In the table the first eight lines give the 
results of observers who have made absolute 
determinations, and have also compared the 
coils used by them directly with the resist- 
ance of mercury. In the next four lines are 
the results of comparisons between the B. A. 
U. and mercury, while in the remainder of 
the table are given the results of measure- 
ments, in which the absolute resistance of a 
wire was compared with that of a coil issued 
by Siemens or Strecker. 


while Wilkes and I worked at the tempera- 
ture of melting ice. A small change in the 
temperature coefficient used by them would 
easily account for the difference. 

Wuilleumeier’s mercury coils were the 
same as those employed by Mascart, Benoit, 
and de Nerville. We may thus take .9535 
B. A. U. as being very accurately the resist- 
ance of acolumn of mercury 100 cm. long, 
1 square mm. in section. 

But when we inquire what are the results 
which have been obtained for the value, in 
ohms, of the B. A. U., or of the mercury 
unit, the discrepancies are considerable. 

Let us consider the methods. An admir- 
able summary of these will be found in 
Wiedemann’s Hlectricitat, vol. iv., p. 910, or 
in Mascart and Joubert’s Lecons sur I’ Hlec- 
tricité, ii., pp. 581, et seg. They have also 
been critically discussed by Wiedemann and 
by Lord Rayleigh in the Phil. Mag., vol. 
xiv., 1882. 

We will take them in order. 


I.—Krrcuorr’s METHOD. 
This has been used by Weber, Rowland, 
Mascart, and Glazebrook. 
The formula involved may be written: 
4nrM a 
R=.—-. h .—. 


? B 

Where M is the coefficient of induction be- 
tween the coils, T the time of swing of the 
galvanometer needle, a the deflection due to 
the primary current, 8 the throw due to the 
induced current, and / a ratio either of two 
galvanometer constants or of two resistances 
—in the expression all small corrections are 
omitted. 

The main difficulty is in calculating the 
value of M. which depends approximately 


a* s . - . 
on; if ais the radius of either coil, and 


5 the distance between the coils. 

In the coils used by myself the value of a 
was about 26 cm. ; that of 6 varied from 12 
to 24em. An error of .1 mm. in 0 pro- 
duces an error in the result of one in 1,500 
to one in 2,000. In one position of thecoils, 
tha correction arising from the fact that the 
cross section of the channel was of finite 
area was less than one in 1,000. There 
should, it seems to me, be no difficulty in 


VALUE OF OnM EXPRESSED AS THE RESISTANCE OF A COLUMN OF MERCURY. 
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Value of B.A.| centimeters} in centime- 
Obearver. Date. Method. U. in ohms. | of mercury] ters of mer- 
| inB.A.U. eury. 
| ~\— 2 - 
1 |Lord Rayleigh...| 1882 Rotating coil ..........0.00- 98651 | 95412 106.24 
2 |Lord Rayleigh... 1883 Lorenz method......... 98677 Ol Asser 106.21 
3 |G. Wiedemann =f 1884 Rotation through 180°.......{ ...... i eeaeee 106.19 
4 |Mascart......... 1884 Induced current......... ... 98611 | -95874 106.33 
5 'Rowland......... } 1887 Mean of several methods.... 98644 | - 95349 106.32 
6 Kohlrausch......| 1887 Damping of magnets........ . 98660 | - 95338 106.32 
7 Glazebrook...... |1882 and 88. Induced currents.......... 98665 | - 95352 106.29 
8 Wuilleumeier....| Oe Nalvaecagesstese oe - 98686 | - 95355 106.27 
| 
Ree ee ee eS ae ae 98656 ee ee) ee 
9 |Strecker....... } 1885 An absolute determination | { .95834 106.32 
10 Hutchinson.... | 1888 of resistance was not! | } - 95852 106.30 
11 |Salvioni.... ... 1890 made. The value .98656 { |""""'****"""** |" } .95382 or 106.33 
PE scnsendisacenons J has been used ........... J | .95404 
MOAR WHO 19. 55005 cs nisvessnseedvedderorecs sees] 95855 106.28 
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seein . Value of B. A| centimeters} in centime- 
Observer. Date. Method U.in ohms. | of mercury! ters of mer- 
| in B.A. U. cury. 
one 
13 H. F. Weber. .. 1884 Induced current. ........... 1) f 105.37 
14 H. F. Weber.... a BOCRGINE COM ...cccccccccece || Absolute measure- - 106.16 
SOND csinceccsnece 1884 | Mean effect of induced cur‘nt| | ments compared with 105.89 
16 |Himstedt........ SP: Tsksddeebasdescaveontebacsadeed | > German silver wire coils + 105. 
fo 1889 |Damping of a magnet.......| | issued by Siemens "7 106.24 
2 1883 | = rte ter | | Strecker. 106. 
19 |Lorenz........... 1885 |Lorenz method oofJ l 105.93 
The methodsemployed to compareastand- finding M to oneortwo in 10,000. The coils 


ard resistance with that of mercury are all 
very similar in their nature, and the experi- 
ment is not one of very great difficulty. Ac- 
cordingly we find that the results of the ex- 
periments are fairly concordant. 

Column five gives the values found in B. 
A. units for the resistance of a column of 
mercury 1 meter long, 1 square mm. in sec- 
tion at 0 deg. C.—a Siemens unit, as it is 
called. The values found by Lord Rayleigh 
and M. Mascart are higher than later ones. 
A comparison of the values found for the B. 
A. U. in ohms and forthe Siemens unit in 
B. A. U. by M. Mascart, leads to the conclu- 
sion that possibly his B. A. U. had changed 
a little between the time at which it was 
compared with the standards at Cambridge 
and the time at which it was used. As to 
Lord Rayleigh’s value, the fact that the coil 
F was his principal standard, and that coil 
F has certainly changed relatively to the 
other coils in the last two years, may help to 
explain the difficulty; but it must be remem- 
bered that F had the same value relatively 
to the others in 1888 as it had in 1881, when 
examined by Dr. Fleming. 

The other numbers are in close accord, 
except one result of Salvioni’s, which must, 
I think, be capable of a simple explanation. 

Strecker, Kohlrausch, and Salvioni differ 
somewhat from Wilkes and myself; in con- 
sequence, I believe, of the fact that they 
worked at the temperature of the room, 


used by Rowland and Weber in their earlier 
experiments, and by Mascart, were smaller. 
In his last experiment in 1883, Weber 
used coils of 32 cm. radius. In their later 
experiments Rowland and Kimball had large 
coils, about 50 cm. in radius. 
The various results are : 


ee 106.29 
pO re 106.33 
Glazebrook........ 106.29 
H. F. Weber...... 105.37 


results are very low. He used as his stand- 
ard wire a 10-Siemens unit taken from a 
resistance-box, not a coil which had been 
compared directly with mercury, and it 
seems possible that a common error in this 
affects all his results, he also used large 
magnets. The other values arein fair agree- 
ment, though we may probably agree with 
Lord Rayleigh in thinking that the limit of 
accuracy of the method has not been 
reached. 
II.—WEBER’s Meruop (1). 
The approximate formula again is 
27Gg 4x*NN' a? 
R—"T3 8 A 

Where G is the constant of the galva- 
nometer, g the area of the inductor, and in 
the second expression @ is the radius of the 
inductor, A, of the galvanometer, N and N} 
being the number of turns on the two, 
respectively. 
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This method was followed by Mascart, 
who used with a coi] of 15 cm. diameter and 
a galvanometer the constant G, for which 
was compared with one of known constant 
—viz., the inductor. The time taken to 
turn the inductor was one-fifth of the time 
of vibration of the galvanometer needle. 

There is the difficulty of making the axis 
vertical and the effect of the time of duration 
of current to consider. . 

My experiments show that if the circuit 
be open for one second, the time of swing 
being 23 seconds, then the deflections are 
reduced by one per cent. With the circuit 
open for two seconds the effects are marked. 

The same method has been used by G. 
Wiedemann, who is inclined to think it 
the best. He employed coils of W. Weber 
and Zollner, one metre in diameter, which 
were wound and measured twice. He cal- 
culated G using as galvanometer coil a 
counter-part of the inductor ; the effect of 
the current was determined by measuring 
effects of a series of impulses at proper 
moments, 

The time of turning the inductor was 
two seconds, while the period of the needle 
was one minute. This would tend to 
reduce £, this is to increase R, and hence de- 
crease length of column, which was found 
by comparison with a Siemens unit, the 
same was compared with mercury. 

Mascart thinks difficulties inspire with 
doubt the results thus obtained. 

Experiments near the magnetic equator 
would, Lord Rayleigh points out, decrease 
effect of level error. Wiedemann thinks 
this method is to be recommended for final 


determinations. Rowland criticises the 
method. The results obtained are: 

NN pee ee 106.37 
Wiedemann........ 106.19 
III.—MetHop or British AS8socraATION 
COMMITTEE. 


R—r* N?aQ cot. 

The only measurement, apart from cor- 
rections, that of mean radius. The correc- 
tions, however, are important, for the 
self-induction of the rotating coil requires 
to be known, while the magnetic field in 
which the coil is moving is modified by the 
presence of the magnet at its center, so that 
the magnetic moment of this magnet has to 
be determined. In order to reduce the 
amount of this correction, this moment is 
made small, and this again leads to difficul- 
ties. The following difficulties are urged by 
Wiedemann: 

1. Correction due to self-induction. 2. 
Difficulty of levelling. 3. Want of steadiness 
from draughts, etc. 4. Small magnetic 
moment, 

In reply, we may say that 

1. Can be corrected for. 

2. Level error common to several methods. 

8. Effect can be eliminated by experiments 
with open circuit. 

4. Theory of the correction very simple ; 
a knowledge of M/H only is required. The 
method was used by Lord Rayleigh, and by 
H. F. Weber, who used rotation about a 
horizontal diameterin the magnetic meridian 


toavoid the correction depending on = : 


IV.—FosTeR AND LIPPMANN. 


2 
R—272a x cot NN!, 

A rotating coil is employed, but contact 
is made only at the moment when the 
E.M.F. is a maximum, and E.M.F balanced 
by that due to an external current through 
a known resistance. Observations have been 
recently carried out by Wuilleumeier by 
this method with modifications. He used 
the induction from a long spiral, M N, 2 
meters long 30cm. diameter, placed east and 
west, wound with wire 2 mm.in diameter. 


A; 











A coil, C, wound on a disk of hard wood, 
20 cm. in diameter, rotates in this, and the 
circuit is closed when the E. M. F. in this is 
a maximum; the E. M. F. thus produced is 
balanced against that produced by the cur- 
rent in the spiral when flowing through a 
resistance, R, the action of the earth's mag- 
netism being compensated. One point, A, 
of this resistance is in contact with the coil 
through E, the other end is straight, and a 
movable contact is established at A,, Ag, 
etc. Corrections for its ends were obtained 
by shifting the spiral coil. The resistance 
of R was about .3 ohm, made of a strip of 
German silver of rectangular section 34.72 
meters long, 1 cm. broad, .8 cm. thick, im- 
mersed in naphtha, The primary current 
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was 12 amperes. A Lippmann electrometer 
was used. The E. M. F. was nearly four 
volts. The diameter of the rotating bobbin 
was 20 cm. Hencean error of .1 mm. in 
mean radius makes error of 1 in 1,000. 
Formula assumes spiral uniformly wound. 
Result, 106.267. 
V. (3) Mernop or DampPIne. 

Set a magnet vibrating within acoil. The 
motion of the magnet sets up currents, which 
react on the magnet and damp it. A rela- 
tion can be found between these currents 
and therate ofdamping. To a first approxi- 
mation this gives. 

~ M (x2 + 22) 
R=— - G? — ——— 

2T H 4-A, 
G has to be compared with the constant of 
another coil, because of the size of the coil. 

Let h be the ratio 
Qr8 N®h? r2? +A 

R= 

T A? A-Ag 

Where A is the radius of the standard 
coil, N the number of its turns, @ the deflec- 
tion which the magnet produces in Gauss’ 
first position, when at a distance, 7. 

Further corrections are required for length 
of magnet, and for the uncertainty as to the 
distribution of its magnetism and for self- 
induction. 

In the opinion of Lord Rayleigh and Row- 
land, the final formula is enough to show 
that it cannot compete with the others. 

Other difficulties are that calculation as- 
sumes the arc of oscillations is small, G is 
not independent of the displacement. 

Currents are set up in the magnet, which 
affect its motion. A correction is required for 
temporary induced magnetization by action 
of current, this may be appreciable. In 
general there are difficulties in applying the 
theory. 

The method is used by H. F. Weber. 
His magnet was 8 cm. long, his coil 16 cm. 
in radius, and G was calculated, a uniform 
distribution of magnetism being assumed. 

Dorn introduced corrections to _ the 
theory ; he found G by comparison with a 
large coil, and compared result with a Sie- 
mens unit, verified by Strecker; his mag- 
net was 17 cm. long, closely surrounded by 
a coil. Wild suspended the magnet bifilarly ; 
it was 29 ecm. long, the coil closely sur- 
rounded it ; a resistance box was anes | 

Kohlrausch’s magnet was 20 cm. long, 
with brass ends; his galvanometer coil -was 
close to it. G@ was compared with a large 
galvanometer. Resistance compared di- 
rectly with a tube calibrated by Strecker. 

The results are : 


r* tan a, 





TF, Weblo. ie0scs.s5. 
RR ee ree re 106.24 
Tear Ts. 
rey re rr re: 106.32 
VI.—Lorenz METHOD. 


R= n M. 

The main difficulty lies in the calculation 
of M. Thisis more easy than in I, for the 
disk can readily be measured. 

In Lord Rayleigh’s apparatus an error in 
the radius of coil does not greatly affect the 
result. Further increase of size possible 
and desirable. The smallness of effect, and 
therefore of R, is not fatal. See Lord Ray- 
leigh’s observations. 

Thermo-electric effects can be compen- 
sated for. 


Results : 
a” eee 
RS ere rr 106.29 
RIE 6 ie 5:5 oi Stee eemeetan 105.93 


Lorenz value is too low because of the size 
of the mercury tubes used by him. 
ViI.—Rortt anp H1MsTrEDT. 
a NN'i a 
R= n M———n 47? a? 
3 
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There is a difficulty in having many contacts, 
for if the contact does not last all the time 
supposed, would be too small, R too large, 
and the length of column too short. There 
is also an important correction for the ends, 
and the assumption is made that the coils 
are uniformly wound. Another difficulty is 
the theory of the galvanometer under such 
discharges. 

The resistances were compared with Sie- 
mens unit, and in the case of Roiti with one 
of Strecker’s coils. 

The results are : 

eg, ER ET COO ne 105.89 
Pa ere ee 105.98 


VIII.—CaLometric METHODS. 


The results by these methods cannot claim 
any great accuracy. 

Having thus completed the review of the 
methods, we must look at the results, 

After what I have said, we may, I think, 
reject all work previous to 1882: 

The results of H. F. Weber are manifestly 
too low, while serious doubts attach to the 
methods of Roiti and Himstedt. For 
Weber’s first method, the early results of 
W. Weber and Zollner may be omitted, 
compared with those of G. Wiedemann, 
while the results given by the method of 
damping will be sufficiently represented by 
the work of F. Kohlrausch, who alone of 
those that used this method compared the re- 
sults with the resistance of mercury directly. 


ELECTRICAL REVIEW —W"2 Svprptement. 


The experiments of Lorenz will not, I 
think, stand rigid criticism, while, unless I 
am much mistaken, Lenz, who also used 
this method, has only published results. 

We are thus left with the following list, 
including the results only of those who have 
made both the mercury and absolute deter- 
minations : 


Lord Rayleigh........ .... 106.23 
eta, bwn<-ee.. Sen 106.33 
ere 106.19 
eer ee 106.32 
Kohlrausch................. 106.32 
ae 106.29 

+ EE sp avnceecss-<s 106.27 
PO as cattisvn 106.28 


The mean of these is 106.28. ; 


If we take for 100 cm. of mercury in B. 
A. U. the value .9535 in Lord Rayleigh’s re- 
sults for the value of the B. A. U. in ohms, 
we get instead of the values 106.21 and 
106.24 the values 106.27 and 106.30. 

The mean, then, would be 106.29. If we 
include the three numbers (9, 10, 11) of the 
table, we get the value 106.30. 

It seems then, to me, that the number 
106.30 certainly expresses the true value 
within one or two in 10,000, and the time 
has come for carrying the conclusions of the 
Paris Congress one place further. 

The establishment of the new standardiz- 
ing laboratory calls for some authoritative 
expression of opinion herein England. Are 
we prepared to express our opinion ? 

In 1886, the Standards Committee agreed, 
on the motion of Sir Wm. Thomson, (1) to 
recommend for adoption for aterm of 10 
years the legal ohm of the Paris Congress 
as a legalized standard sufficiently near to 
the absolute ohm for commercial purposes, 
and (2) that at the end of 10 years the legal 
ohm should be defined to a closer approxi- 
mation to the absolute ohm. 

The government took no action on this 
matter, and the opportunity is afforded us of 
revising, not in 10 years, but in four, our 
provisional suggestion. Shall we replace 
the 106 cm. by 106.30 cm. 

For my part, I should be guided greatly 
by the amount of acceptance that such a 
decision would meet with. If Prof. Row- 
land and Prof. Barker, who was with us in 
1886, can tell us that they would agree in 
recommending the Government of the 
United States to adopt the same view, and 
if Prof. Mascart thinks that such a course 
would meet with the approval of himself 
and his distinguished colleagues in France, 
Ishould be heartily glad of it. 

If, on the other hand, they press for fur- 
ther time in order that experiments of a 
higher degree of accuracy, which can no 
doubt be attained, though probably at great 
cost, may be carried out, I should deprecate 
the committee coming to any conclusion 
which might pledge them to a number 
which does not meet with general accept- 
ance. 

DETERMINATION OF THE OHM. 

In the discussion which followed Prof. 
Glazebrook’s paper, Prof. Rowland stated 
that he was one of United States Commis- 
sion, composed of Profs. Barker, Trowbridge 
and himself, constituted for the determina- 
tion of the ohm. The experiments were 
made at the Johns Hopkins University under 
an appropriation from the United States 
Government, resulting in a determination of 
the absolute unit as well as the mercury 
unit. He thought it would be generally 
conceded that Lorenz’s method is the best. 
The United States had never accepted the 
106 decided on by the Paris Conference, but 
the matter is still open. He stated that the 
Superintendent of the Coast Survey had in- 
timated to the committee that he was willing 
to establish a Bureau of Electrical Measure- 
ment under charge of his department, in 
which this unit would probably be taken up. 

Lord Rayleigh was inclined to think that 
a little too much importance was attached 
to the mercury standard. Supposing the 
were sure that 106.3 was the exact length, it 
is very unlikely that a mercury tube would 
be set up in factories. To make practical 
use of the determination they ought to have 
a wire. He did not understand why the 
ampere, which was just as important as the 
ohm, had received so little attention. 

Prof. Barker spoke of the work done on 
this subject in the United States under 
authority of the Congress. The work was 
not quite completed when the Paris meetin 
of 1884 took place, and they had petition 
the Paris Congress for postponement in order 
to enable the results of the American experi- 
ments to be presented. But as this was not 
done they felt entirely independent of the 
legal ohm of 106. He seconded Prof. Row- 
land’s opinion that the United States would 
be glad to adopt 106.3 recommended by 
the British Association. He entered a plea 
for the recognition of Franklin’s name in the 
units. 

Sir Wm. Thomson said they had fought 
hard for 106.25 at the Paris Congress, and 
he believed the time had come now for the 
adoption of 106.3 as the standard, as that 
was undoubtedly the nearest whole number 
—the exact length lying between 106.2 and 


106.4. It was within one or two parts in 
10,000 of the true value. The proper place 
to conduct the experiments with mercury 
was at the equator, on account of the leveling. 

Professor Preece said although he had 
advised Her Majesty’s government to decline 
the 106 unit in 1886, he was willing to accept 
106.3 now. His reasons at that time were 
that a change would have involved an ex- 
penditure of thousands of pounds on account 
of the adjustment of all kinds of apparatus 
to the B. A. unit, with the prospect of an- 
other change within 10 years. So far as 
Lord 7a suggestion that the ampere 
should taken up was concerned, he 
thought it would be time enough to look 
after that when the volt and ohm were defi- 
nitely disposed of. He thought the volt 
should be enlarged. 10° C. G. 8. units had 
been adopted, because it corresponded 
closely to the E.M.F of a Daniell cell. If 
it had been made 10° instead of 10°, then 
the practical unit of current, the ampere, 
would have been exactly the same as the 
unit C. G. 8., that was now nearly always 
used in inquiries, and it would have the 
benefit of enlarging the other units at the 
same time. Take as an instance the watt. 
It was too small for the unit of power; they 
had to call it the kilowatt. If they raised 
the volt to 10® they would also raise the 
watt, which would then become very nearly 
a@ man-power and one-eighth horse-power, 
and they would obtain a unit of power not 
only scientifically accurate, but so closely 
allied to existing units used by engineers, 
that the ridiculous horse-power would be 
driven out of existence and the watt used 
instead. He thought they were all willing 
to adopt the name of Franklin, if it was 
possible to slip it in, but that was not 
the only name—there was Henry, which had 
been suggested as the unit of self-induction. 

—— oe 
Texas Stirred up over the Number of 
its Murders. 

It will be remembered that the Review 
published a few weeks ago a communication 
from Dr. Hachenberg, of Austin, Texas, 
apropos of the question of execution by 
electricity. The Doctor stated among other 
things, that there were probably an average 
of 800 murders annually in the State of 
Texas, but comparatively few convictions, 
and that capital punishment was rarely in 
flicted. 

This publication attracted much attention 
in general, and particularly stirred up the 
State officials, as witness the following dis- 
patch sent out from Austin and published 
in the press of the State : 

Austin, Sept. 24.—Seventy judges have 
forwarded their replies to the question re- 
cently sent out from the executive office as 
to the status of crime, and especially of the 
higher order, murder and assassination, and 
whether there is or is not a decrease. The 
result will not be given the press till all the 
reports arein. It is said this investigation 
is the result of a report recently published 
abroad, notably in the ELEcTRICAL REVIEW 
and other papers, that there are 800 persons 
murdered in Texas annually, with no hang- 
ings. It is believed the investigation will 
disprove such statements. 

A correspondent from a different part of 
the state sent us the clipping published 
below, taken from the Austin Statesman, 
remarking that ‘‘the enclosed requires no 
explanation, only to say that the state of 
things so far as killing is concerned in this 
State, is even worse than the statement I 
send you”: 

** According to the official report of the 
attorney general covering the two years 
ending December 1, last, there were 895 
indictments for murder, which probably. 
falls short of the actual number of homi- 
cides during that time. This would make 
over 400 murders in the State annually. 
These figures become still more appall- 
ing when, according to the attorney gen- 
eral’s summary, out of these 895 Indiict. 
ments there were but 548 trials, resulting 
in 282 convictions and 295 acquittals. 
Worse still, out of the 548 slayers tried 
and 232 convicted, only eight were sen- 
tenced to the gallows and six to the pen- 
itentiary for life. There is no use deny- 
ing the fact shown by‘ the attorney gen- 
eral’s figures that capital punishment is 
practically abolished in Texas and that 
the most cold-blooded murderer in the 
State only takes eight chances in 548 of 
the rope when he does his bloody work. 
Whether we shall keep on shooting and 
killing each other or restore the hang- 
man’s rope and scaffold, is a question for 
future juries to determine.” 

It would seem from this that the figures 
presented by Dr. Hachenberg were not far 
out of the way, and it is not to be wondered 
that their publication in the Review has 
caused the State officials to ask for complete 
information. 











.... Thecity of Orange, N. J., is about to 
insist on its right to have the top arm of the 
telephone poles for the use of the fire alarm 
wires. 


.... The Western Union Telegraph Com- 
pany has put in a system of electrical clocks 
at Davenport, Ia., taking the time from 
Chicago every 24 hours. 

——__ owe 
Fast Telegraphing, 

Since the adoption of the typewriter by 
the United Press, great speed has been at- 
tained in the transmission of press dispatches. 
On Tuesday night the report of the Senate 
proceedings, including speeches by Senators 
Carlisle, Allison, Aldrich, Morgan and 
others, and making in all about 2,500 
words, was transmitied on the state circuit 
and received in the office of the morning 
Herald in 43 minutes. The sender at New 
York was John G. McCloskey. This is at 
the rate of about 60 words a minute. The 
amount handled during an ordinary night of 
seven hours on the circuit referred to is 
about 15,000 words, or 12 columns of solid 
brevier type in the Herald. 

The typewriter service was regularly in- 
augurated by the United Press on its state 
wire in May. The speed is constantly in- 
creasing, as the telegraphers become more 
accustomed to the use of the machines, and 
it is expected that it will be possible soon to 
achieve still better results.— Rochester, N.Y., 
Herald. 


<<>> 


Magneto-Optical Generation of 
Electricity. 

Dr. Samuel Sheldon read an interesting 
paper before the British Association de- 
scribing some experiments with polarized 
light. It is well known that a beam of 
polarized light passing through a tube con- 
taing bisulphide of carbon will have its 
plane of polarization rotated if a current be 
passed through a coil surrounding the tube, 
the plane of the coil being parallel to the 
axis of the tube. It is further a fact that a 
reversal of current in the coil will cause a 
vibration of the plane of polarization. Dr. 
Sheldon asked himself the question why the 
tule would not work both ways, that isto say, 
why should not a rapidly rotated or vibrated 
beam of polarized light generate a current 
in the surrounding coil? and the restless 
spirit of scientific inquiry which prompted 
the question, answered it. An apparatus 
was constructed in which light from an arc 
lamp after passing through a large Nicol, 
was reflected at a very obtuse angle from a 
small movable mirror and then passed 
through bisulphide of carbon surrounded 
by a wire coil. The mirror was mounted 
upon an axis lying in direction of the beam 
of light, but wasitself inclined with reference 
to the axis, sothat when it was revolved it 
twisted the reflected polarized beam away 
from and back to its initial position once for 
each revolution of the mirror. A very rapid 
motion was given the mirror (about 300 
revolutions per second) and the terminals of 
the wire coil were connected with a distant 
telephone—a galvanometer is not sufficiently 
sensitive as the current is less than the hun- 
dred-millionth partof a volt. A tune was 
distinctly heard in the telephone which 
stopped and started with the beginning and 
stoppage of the motion of the mirror, the 
tune being an octave higher than that made 
by the moving mirror. With a rate of 200 
revolutions per second the note was not so 
readily distinguished but was similar to the 
peculiar sizzling noise common in telephone 
circuits. This beautiful experiment exem- 
plifies the convertible nature of light and 
electricity. When we reflect for a moment 
that nothing takes place with the solenoid 
coil but the rocking of a beam of light we 
must marvel at the possibilities of science in 
revealing the mysterious laws of nature. 
The ‘‘rustling of an angel’s wings” is violence 
compared to the rocking of a ray of light, 

et here we have every undulation faith- 

ully reproduced and translated into music 
clearly intelligible to the dullest human ear, 

















* * Beatrice, Neb., wants an electric 
street railway. 


* * The Newark electric street railway 
started October 4th. 


* * The Dover & Great Falls, N. H., 
Electric Railroad carried 6,000 persons in 
two days. 


* * John S. Huyler, the; famous New 
York confectioner, is interested in an electric 
heating invention. 


* * A contract has just been closed by 
the Detroit Electrical Works for the full 
electrical equipment of a street railway in 
Nashville, Tenn. Rae system. 


* * An iron elevated railroad, much like 
the New York pattern, six miles long, is 
now in process of construction in Liverpool. 
The cars are to be operated by electricity. 


* * The city authorities of Pittsburgh 
have required the Westinghouse people to 
equip their new electric car on the Pleasant 
Valley Electric Railway with a gong. This 
is the car which has been dubbed ‘‘ Noise- 


less.” 


* Mr. Eugene T. Lynch, Jr., of New 
York City, will have entire charge of the 
improvements to be made in the street car 
service of Roanoke, Va. Nine miles of over- 
head electric railway are contemplated, part 
of which will be double track. 


* * It is reported that the Edison General 
Electric Company has purchased the Schen- 
ectady street railway. The company will 
extend the line, and replace the horse cars 
with Edison’s new electric motors. It will 
be made a model road in every respect. 


* * The Calumet Electric Street Railway of 
Chicago, equipped throughout with the Rae 
system, was successfully opened to the pub- 
lic on Saturday, Oct. 4th. This is Chicago’s 
first electric road, and it is received with so 
much favor that extensions are already 
being arranged for. 


* * An Eastern syndicate, represented by 
C. B. Holmes, of Chicago, and W. I. Rogers, 
has closed a deal with the city authorities 
by which they purchase all the street rail- 
waysin Alton, Il., and will put in an elec- 
tric railway system embracing all the old 
lines and a new one, with a capital invest- 
ment of $200,000. 


* * The Jersey City Electric Light Com- 
pany is enlarging its facilities by arranging 
to supply light and power to business and 
manufacturing houses. It proposes to fur- 
nish power for driving all kinds of ma- 
chinery, sewing machines, elevators, etc. 
The company has several contracts already, 
and will introduce this new feature as soon 
as appliances can be provided in the institu- 
tious which are to be supplied. 


— too 
Pullman Wins the Vestibule Case. 


The Pullman Palace Car Company has 
won its suit against the Boston and Albany 
Railroad. This decision enjoins the use of 
vestibule cars by the Wagner Company and 
is thought to be of very great value to the 
Pullman Company. The case may be ap- 
pealed, but in the meantime the Pullman 
Company can enjoin the use of their patent. 
This litigation was the most important the 
Pullman Company has been involved in for 
some time. The question at issue was the 
broad one of making a train continuous by 
the use of flexible vestibules between the 


cars. Mr, Geo. Pullman is said to estimate 


that his company is $25,000,000 ahead by 
having won this victory. 
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An Important Improvement in Electric 
Locomotives. 
To THe Epitor oF EvectricaL REVIEW : 

‘In reply to your inquiry relating to the 
street car motor, which I lately put on the 
Steinway and Hunter’s Point Railroad at 
Steinway, I inclose herewith a photograph 
of the car to which it is attached. 

As you see from the photograph, the 
motor is directly connected to the drivers 
by connecting rods; all other gearing is 
dispensed witb. 

I had paid but very little attention to rail- 
road propulsion, when, in 1886, Mr. Stephen 
D. Field employed our firm to construct his 
electric locomotive, which was used on the 
Thirty-fourth street cross-town elevated 
road, in the Fall of 1887. 

Mr. Field had designed his machine with- 
out gearing. The motor was placed between 
the two axles, supported on springs, and 
was coupled to the axles by coupling rods 
substantially in the manner used in loco- 
motives. This locomotive has an armature 
23” in diameter and 42” in length and is 
covered by four layers of No. 8 B and § 
gauge copper wire, aud is the first applica- 
tion of my winding on a large scale. 

During the Fall of 1887 I assisted Mr. 
Field in his experiments on this road, and 
thus had ample opportunities of observing 
the operations of his locomotive. 

Later on I examined the various methods 





my view regarding their suspension and 
connection with the axle was correct, and 
barring a few details in the mechanical 
construction of the connecting rods, there 
was little to be added. After each motor 
had traveled over 10,000 miles, on a very 
bad track, the tool marks had not been 
worn off the gear teeth, and the commutator 
and brushes were as good as when the 
motors were first started. 

The motor speed when the cars traveled 
10 miles an hour was 600 revolutions per 
minute. Each motor car is an 18-foot Sum- 
mer car, and during the rush of the season 
pulled another car of the same size. 

From motors which make 600 revolutions 
toa motor which makes 150 revolutions, is 
but another step in the direction I had 
made when I reduced the speed from 1,200 
to 600, and this step was made when I put 
the motor, which is shown in the photo- 
graph, under the car. The motoris coupled 
to the drivers directly, and at eight miles 
per hour it makes 150 revolutions per 
minute. 

The tests made with the motor have pioved 
entirely satisfactory. It runs smoothly, 


steadily, and absolutely noiselessly, and 
from its performance so far seems to be all 
that can be expected. 

The motor was constructed some time 
ago, and is made entirely of cast iron ; its 
weight is 2,475 pounds. 





ELECTRICAL REVIEW. N.Y. 


THE IMPROVED EICKEMEYER ELECTRIC Motor,—VIEw OF CAR ON THE 
HunTER’s Pornt Rariway. 


and devices in use in street car motors, and 
reached the conclusion that the mounting 
or suspension of the motor directly upon 
the axle of the drivers causcs most of the 
trouble experienced in the use of the elec- 
trical motor on street cars. Iam inclined 
to think that suspending one end of the mo 
tor on springs in the middle of the car in- 
creased the bad effect of the motion of the 
wheels on the track. It brings ina new ele- 
ment of disturbance. Every time the axle 


-is lifted or dropped, the motor, on account 


of its inertia, follows the up and down mo- 
tion slowly, and this acts upon the gear as 
if the speed of the motor increased and de- 
creased very suddenly. This irregular trans- 
mission of power, which is very sudden, 
cannot but act injuriously on the gearing. 

Belts would, of course, obviate both diffi- 
culties, but are from the nature of the 
work not admissible, and the same may be 
said of chain gearing. 

Acting on these views, I constructed two 
motors which were suspended from the car 
body, and were consequently supported on 
springs. The motor shafts are coupled by 
two connecting rods to a countershaft, 
which is mounted in a frame vertically 
above the main axle. 

The main axle and countershaft are thus 
held parallel with each other, and free to 
move up and down independent of the mo- 
tor. No jars or shocks are transmitted to 
the motor. 

These machines proved to my mind that 


I am now engaged in the construction of 
a car motor which will, at 10 miles an hour, 


make 120 revolutions per minute, and will 
weigh not much, if any more, than the 
present cars in which two motors are used. 
For heavy grades, the two axles will be 
coupled as in the Field locomotive. 

Ata glance, it would seem that it might 
be desirable to dispense with the connecting 
rods and put the motor upon the car axle ; 
yet the mechanical difficulties involved seem 
to me to make such a design almost prohib- 
itory. To use the driving axle as the arma- 
ture shaft would bring the whole weight of 
the motor upon the rail, and it seems to me 
that no track could stand the blows which 
this load would produce. The next diffi- 
culty would be to construct a motor that 
would not go to pieces with such rough use. 

It has also been suggested to use a hollow 
shaft for the motor, with a centra] opening 
large enough to allow the main axle to move 
up and down independent of the motor 
shaft, and couple the hollow motor shaft 
and the solid shaft of the drivers by some 
yielding device. This would be rather 
more complicated than the simple links 
which have been used on locomotives for 
so many years that there is no question 
about their durability. By their use the 
car truck and motor are made independent 
of each other, and either can be easily got 
at and repaired when necessary. . 

I have written you thus at length, because 
I believe that the electric motor of the future 
will have no gearing and will be supported 
on springs, and as both of these require- 
ments have been embodied in the motor car 
illustrated in the photograph, I thought the 
above might interest you and your readers. 

Yours truly, 
R. EICKEMEYER. 

Yonkers, N. Y., Oct. 2, 1890. 
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Early Electric Railways. 


Mr. Charles J. Van Depoele, of Lynn, 
Mass., in reply to a letter from this office, 
has sent the ELectricaAL Review the fol- 
lowing interesting information regarding 
some of the first electric railways con- 
structed : 

‘*T proposed an overhead electric railway 
system in Detroit, Mich., during the Sum- 
mer of 1878. Nothing was done, however, 
in the way of construction, until the Fall of 
1882, when I put up a road of some 500 feet 
in length, at Chicago. 

‘* As the ground was frozen before we 
could get ready for the poles, we did not put 
them up, simply running a wire between 
the tracks, which answered all purposes for 
my showing a car operated by electricity. 
The wire between the tracks was a substi- 
tute for the proposed overhead wire. We 
had poles and everything on the ground, 
but, as I said before, did not go to the 
trouble of digging in the frozen ground to 
place them. 

‘* The next step was during the month of 
August, 1883, when I put up an electric 
railway, using double overhead wires. This 
was at the Interstate Exposition, held at 
Chicago that year. This road was in opera- 
tion some 50 or 60 days, I think. The next 
road was the Toronto Electric Railway, 
which was put up during the month of 
August, 1885. After this, a road with five 
motor cars was built at South Bend, Ind. 
After that, we put up one road after an- 
other, as is well known in the history of the 
work we did from that time.” 

—_—__e#se ——_ 
A New Emergency Brake. 

Mr..Wm. H. Cull, superintendent of the 
Albany Electric Railway has sent us the 
following particulars regarding a trial of a 
new emergency brake on one of his com- 
pany’s electric cars: 

‘*On the State street hill the track was 
greased fora coupleof blocks and the car was 
suffered to get under rapid headway. The 
ordinary brakes were then applied, and they 
only sufficed to check the revolution of the 
wheels, the car sliding on down the hill at a 
scarcely diminished rate of speed. Next, 
the new brake was applied and stopped the 
car within 20 feet of its first application. 
The new brake consists of two wedge- 
shaped blocks, which, by means of rods and 
a lever attachment connected with the front 
platform machinery, manipulated by the 
driver, are dropped when needed close down 
upon the track in front of the rear truck 
wheels and pressed against them. The 
principle of the device is much the same as 
that of the old shoe and chain drag-brake, 
which farmers are accustomed to use when 
drawing heavy loads in hilly districts. 

‘The brake is largely the idea of Assistant 
Superintendent Jenkins, of the city railway.” 


<>< 


Mitis Metal for Field Magnets. 

Professor Silvanus Thompson’s Cantor 
lectures on ‘‘The Electro-magnet” teem 
with practical hints, says our London name- 
sake. Speaking of Mitis metal, which is a 
kind of cast wrought-iron rendered fluid by 
the addition of a small percentage of alu- 
mipium, Dr. Thompson states that he has 
found this metal far superior to ordinary 
cast-iron, and not much inferior to wrought- 
iron. It is well-known that the field mag- 
nets of dynamos and motors are made to 
certain forms, mainly to avoid expensive 
forgings on the one hand, or inferior results 
with cast-iron on the other. In most cases 
a compromise is made by using good 
wrought-iron for the straight cores, and cast- 
iron for the pole pieces, the latter involving 
difficult work if forged out of wrought-iron. 
Mitis metal, it appears, if easily produced, 
would bring about material deviations from 
existing types of field magnets, especially 
for the cheaper class of dynamos and motors. 
Indeed, a reasonably small difference in per- 
meability may be compensated for by some 
advantageous design which could not 
hitherto be adopted in the case of wrought- 
iron, owing to structural difficulties. Fur- 
ther research in this direction might lead to 
important results from a commercial point 
of view. 








—-— oo am 


The Dayton, O., council is consider- 
ing a project of owning and operating all 
street railways within the corporation, and 
also of having a municipal electric lighting 
plant. In speaking upon the latter proposi- 
tion, a member said that complaints are 
made thatin many places street gas lamps 
have to be lighted in order to see the other 
street gas lamps. 
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OUR CHICAGO LETTER. 


indications are that the bittér fight which 
has been waged in the city council for some 
time over the ordinance asked for by the 
Subscribers’ Telephone Company is about at 
an end, still there is apossibility that the fight 
willbe kept up. Alderman Madden, who, it 
seems, is the appointed champion of the new 
company, Claims that they will continue 
their fight, and are confident of securing an 
ordinance. Rumors have been started to 
the effect that the new company intend to 
secure the asked for ordinance and then sell 
same to the Chicago Telephone Company. 
That the new company was organized with 
a view of private gain is denied, and their 
claims are to the effect that it is only with 
an idea to give the people of Chicago cheaper 
telephone service, and to break up the so- 
called monopoly of the existing company. 
It is understood that a proposition has been 
made to the Chicago Telephone Company by 
the new organization, asking that they make 
a uniform rate within the city limits, of 
$87 per telephone set per year. Itis claimed 
that this will be a saving to the public of 
$1,000,000 per year, as the present company 
are charging from +125 to $325 for telephones 
within the city limits. The officials of the 
Chicago Telephone Company laugh at the 
proposition as made by the Subscribers’, 
and claim that the asking of a uniform rate 
of $87 is ridiculous. Claims are made by 
many parties that the new company have no 
telephones, and could give no service if the 
ordinance was granted. There are at present 
8,000 instruments in daily use in the city. 

The Electric Merchandise Company, of Chi- 
cago, have recently sent out a very neat invi- 
tation to the delegates of the Railway Con- 
vention, which meets next week at the 
Iroquois Hotel, Buffalo, N. Y. The head- 
quarters of the above company will be in 
Parlor F, above hotel. 

Still Growing.--When the Central Elec- 
tric Company moved into its new quarters at 
116 and 118 Franklin street, last January, it 
was thought that the immense floor space 


would be sufficient for a healthy growth of J 
the business for five years at least, but inj 


less than five months they were crowded fo 
storage room and were obliged to go outside 
to obtain relief. This is evidence of the im- 
mense increase in the electrical business gen- 
erally, but is particularly expressive of the 
success of this company. A glance through 
this large establishment will account for this 
success, and any one familiar with the busi- 
ness, will see that the company are carrying 
a high class of specialties, and a full line of 
fine goods, which are constantly demanded 
by the trade. Such a policy cannot help but 
make a concern grow. The officials are 
men of tried merit and experience in the 
business and attend closely to the needs of 
their patrons, and deserve success. The 
above company are stocking their handsome 
store with a fine line of electroliers and sin- 
gle brackets. This department is fast becom- 
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been established in Chicago by the company, 
where a full line will be carried. 

Okonite Wire is as popular as ever, and 
the past week’s orders are larger than ever 
before; this speaks volumes for this excellent 





New Lamp Post For E.Lectric Lieuts. 


New Are Lamp Post of the Western 
Electric Company. 


We illustrate a side elevation of a new 
street lamp post for are lamps, designed and 
manufactured by the Western Electric Com- 
pany. In electric lighting systems for street 
illumination, a demand has arisen for posts 
that, in addition to filling the well known elec- 
tricaland mechanical requirements, shall pre- 
sent a symmetrical and pleasing appearance, 
and a glance at the cut will show the success 
in that direction. 

In the Columbian street lamp post, the 
lower part or base, which is of cast-iron, has 
a broad circular footing, which, when bolted 
to the walk, gives the post great stability. 
Above the footing, the base assumes a hex- 
agonal section, and rises in graceful curved 
faces, panelled and ornamented in a tasteful 
manner. One of the panels is hinged so 
that it may be opened to give access to the 
switch. The wooden portion of the post ex- 
tends downward through the cast-iron base 
to the sidewalk, and above the base is pro- 
vided with neat malleable iron steps, while 
at its upper extremity is carried a single side 
arm lamp support with switchboard and 
hood of the well known pattern adopted by 
the Western Electric Company. Height 
over all is 21 feet, 2 inches. 





New Factory Devoted to the Manu- 
facture of Carbons. 


We illustrate the new and extensive carbon 
factory at Fremont, Ohio, owned by the 
Thomson-Houston Carbon Company. The 
floor space of these building is 60,000 square 
feet, being built with the idea of giving the 
greatest amount of light and ventilation. 
They contain 24 ovens and six largest size 
double calcinary retorts. A complete ma- 
chine shop for repairing and making all 
styles of carbon moulds is one of the feat- 
ures. Two engines are used, one of 250 
horse-power and one of 300 horse-power, 
and 80 arc lights are used for testing and 
lighting the works. The original capacity 
of works was 25,000 completed carbons per 
day, but this has been increased, so that 
with tbe addition of a few more ovens, 
175,000 could be turned out every 24 hours. 
The company manufacture all styles of 
high extension moulded carbons and motor 
brushes. The arrangement of the process 
is continuous, raw material being received 





Fremont, O., WHERE Extectric Light CARBONS ARE MANUFACTURED. 


ing an important one, and the most exactin 
can be satisfied by examining their stock o 
these goods. Arrangements have been made 
so the company can furnish, on short notice, 
telegraph, telephone and electric light poles, at 
the lowest market prices; a yard has recently 


and unsurpassed wire, which sti]l maintains 
its standard for high insulation. 

Mr. W. W. Griscom, of the Electro-Dy- 
namic Company, was a recent visitor in the 
city. D.B 

Chicago, Oct. 11. . 


at one end of the works, and is carried by 
the different manipulations through to the 
other end, where the carbons are received 
completed. Natural gas is used for all pur- 
poses of fuel, the works consuming about 
350,000 feet per day. 
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be lighted with 
930 electric lights and 1,000 gas lamps. 


—— The Highland Park Electric Light 
Company started its new plant recently and 





is giving good satisfaction. The company 
is furnishing upwards of 700 incandescent 
and 25 arc lights. 

—— The street lighting sub-committee, 
of Toronto, Ont., in a recent report, showed 
that the lighting of a certain street by elec- 
tricity would save the city $1,487 per annum, 
and that by the introduction of electricity 
on another street, 100 gas lamps could be 
dispensed with. 

—— The Edison Illuminating Company, 
of Easton, Pa., elected the following officers 
at a meeting of the stockholders, held last 
week. President, H. G. Tombler; secre- 
tary, treasurer and general manager, How- 
ard Rinek. The stockholders voted to in- 
crease the capital stock from $100,000 to 
$200,000. 

—- The Denver Consolidated Electric 
Light Company has announced the resigna- 
tion of Mr. Charles H. Smith, the president 
and manager of the organization, and the 
election by the board of directors of Mr. 
E. W. Rollins as president, and Mr. W. W. 
Borst as general manager. 

—— Atarecent meeting of the board of 
alderman of Lowell, Mass., the mayor and 
committee on lighting were authorized to 
make a contract with the Lowell Electric 
Light Company for three years, to furnish 
200 lights at 40 cents per night, and addi- 
tional lights at 374g cents per night. 

—— The battery patented about a year 
ago by Sidney H. Barrett, is proving its 
efficiency in comparison with other storage 
batteries. A passenger train on the Con- 
necticut River Railroad, running between 
Springtield and Northampton, has been for 
some six months lighted by this battery to 
the satisfaction of the railroad company. 


—— The Edison General Electric Com- 
pany and the Edison Illuminating Company, 
individually and jointly, deny the reports 
from Schenectady and Albany reflecting 
upon them, and printed in several daily 
newspapers, in regard to the report that 
three men were discharged on the alleged 
ground that they were labor agitators. 


——A press dispatch from Toronto, 
Canada, dated October 3d, says : ‘* The sub- 
committee of the fire and light committee 
went out with the mayor last night to test 
the relative merits of gas lighting and elec- 
tric lighting. It was shown that it requires 
six gas lamps to do the work of one electric 
lamp, and that the difference in the cost 
between the two systems was too small to 
warrant a change being made in favor of 
gas.” 


It now looks as if Lenox would be 
lighted by electricity by another season. 
George Westinghouse, Jr., has built a plant 
just below his cottage, bordering on Laurel 
Lake. Here he has some powerful dynamos, 
and lights up his cottage and grounds with 
1,500 electric lights. Other dynamos will 
be added and Mr. Westinghouse has made 
the town a generous offer to light the streets 
with electricity, which will probably be 
accepted. 

—— The Imperial Court of Vienna has set 
a good example by adopting electric illumi- 
nation. The palace of the Archduke Al- 
brecht and all the other imperial palaces of 
Vienna are to be electrically lit shortly. A 
plant of about 150 horse power for lighting 
and power purposes is to be erected in the 
new building of the State printing office. 
A pamphlet, issued by Ganz & Company, 
of Budapest, shows that this firm has already: 


erected 595 installations, 80 of which are: 
central stations on the Zipernowsky-Deir- 
Blathy transformer system. 
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Varley’s Photometer. 

Prof. Varley described a new photometer 
in a paper read before the British Associa- 
tion. We illustrate it herewith, aud pub- 
lish the description given by Prof. Varley : 

Two disks, petees by semi-ring-shaped 
openings, the breadth of which are equal, as 
shown in Fig. 2, are mounted on an axis 
with their openings reversed, so that when 
the outer half ring is fully open (extending 
to 180°) the inner my is entirely closed; or, if 
the outer half ring is open to 90°, then the 
inner ring will be opened to the same extent, 
as shown in Fig. 3. In that case, when the 
disks are rotated, two complete circles are 





Fig. 1.—VARLEY’s PHOTOMETER. 


formed, through which an equal amount of 
light will pass. Again, as in Fig. 4, the 
outer ring is nearly open, and the inner one 
only partially so. As before, two rings are 
formed upon rotation, but the amount of 
light which passes through will be unequal, 
being, in fact, directly proportionate as the 
extent of the degrees of arc of the openings 
are to one another. If, say, the outer ring is 
opened 160°, and the inner 20°, in order that 
the more intense light passing through the 
inner circle shall balance the standard light 
passing through the outer, all that has to be 
done is to read off the respective degrees 
and write them down in the form of frac- 
tions—that is, 4% =}. From this we ascer- 
tain that the light is eight times more in- 
tense than the standard. Instead of the con- 
ventional division of the circle, we divide 
the half circle into 2,000 parts, for the pur- 
pose of obtaining a finer or more extended 
range of reading up to 1,999 times; these 





Fies. 2, 3 AND 4. 


divisions, by means of a vernier, can be fur- 
ther sub-divided 10 times, and read up to 
20,000 candles in round numbers. 

The breadth of the semi-ring-shaped win- 
dows in this instrument is one inch, and in 
front of the disks aretwo equal collimators, 
one of which projects a disk with a black 
center, and the other a_ corresponding 
luminous spot. They are regulated so that 
when the light falling upon the screen from 
both sources is equal, a uniform disk is ob- 
tained ; but if one orthe other preponderates, 
a disk with a grey spot, or a grey marginal 
ring with a bright spot, indicates which of 
the two sources of light reaching the screen 
predominates. 

In order to regulate this, it is necessary 
to open one of the windows and close the 
other, until a balance is obtained. This is 
effected by bringing into play a modification 
of the well known Furgusson paradox ; the 
rear disk is carried by the central axis, and 
the front disk by alongsleeve fitting over it ; 
both the central axis and the sleeve are pro- 
vided with tooth wheels. Above these is an 
axis which carries two wheels, one with 100 
teeth, and the other with 99 teeth, which are 
readily placed in or out of gear by a jointed 
lever; when in gear they cause the two 
disks to shift or turn upon each other, and 
so open or close the windows. It is conven- 
ient in some cases to dispense with the colli- 
mators, and determine the values of the 
light by comparison shadows, in which case 
a T shaped screen is employed pierced with 
two holes each a circular inch in diameter, 
the centers of which are of a distance apart 
which corresponds with the mean diameter 
of the circular windows through which the 
light passes on to the screen. The middle 
partition forming the T prevents one light 
from interfering with the other. The appa- 


ratus is set in rotation by turning a band 
wheel, and the windows adjusted until the 
two shadows balance. 


The values are read 
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off from the divided scale of 2,000 parts 
which is numbered from left to right, and 
right to left, giving at once the fraction 
values of the ratios of one aperture to the 


other. 
——-_eme  —- 


A Loss to Science. 


The philosophical apparatus which Dr. 
Van der Weyde last spring donated to the 
Brooklyn Institute, and which was partially 
destroyed by fire, and the rest considerably 
damaged by water and the falling of ceiling 
above and the floor under it, was of three 
different classes. 

First, a historical collection chiefly in re- 
gard to the progress of electricity during 
the last 100 years. It formed an exhibit at 
the American Institute Fair in 1888, made 
by the New York Electric Society, of which 
Dr. V. was then president, and to which ex- 
hibit the Franklin Institute, of Philadelphia, 
contributed the identical machine which 
aided Benjamin Franklinin making his grand 
electric discoveries. Part of this collection 
was also placed in the permanent exhibition 
of the inventors’ institute, which was in 
1880, 1881, etc., an appendage to the Cooper 
Union. It had the use of a suite of several 
rooms, being patronized by Mr. Peter Cooper 
during the latter part of his life. 

The second class of apparatus was a com- 
plete set of instruments intended to illustrate 

















Fig. 5. 


a course of lectures on physics (natural phi- 
losophy). Prof. Henry, of the Smithsonian 
Institute, Washington, pronounced it to be 
the most complete collection he had seen in 
private hands, and advised by no means to 
sell it piece by piece, but all together, or 
better to donate it ultimately to some public 
institution which was without it, and about 
which he saw that there were too many who 
attempted to teach natural philosophy from 
books. He was alwaysvery severein regard 
tothis way of giving instruction, which 
makes it tedious and unpopular, while when 
a lectureris an able experimenter, and knows 
the resources offered by a set of proper ap- 
paratus, Prof. Henry held the opinion that 
there is no branch of science which may be 
made more attractive than physics. 

The third class of apparatus which were 
donated to the Institute are the tools for the 
investigator and teacher, such as air pumps, 
bell jars and tubes for the manipulation of 
gases, a turning lathe, even if small, meas- 
uring instruments, such as balances and 
weights, hydrometers of various kinds and 
other measuring instruments, also for the 
imponderable forces, such as thermometers, 
photometers, electro-meters, of various kinds 
(voltmeters and ammeters), also instru- 
ments for the production of three different 
kinds of electricity, etc. 

It is clear that the apparatus belonging to 
the first class of the history of the science 
cannot well be replaced, as it was the result 
of collecting for a period of more than 60 
years; that of the second class may be easily 
replaced, taking as a guide that what is to be 
repaired and to be replaced if destroyed; also 
that of the third class, the tools of the teacher 
and investigator, by which he makes physics 
a kind of object teaching, can be replaced. 
If taught in this way, physics is the most 
effective means of training the power of ob- 
servation and of logical reasoning, so as to 
reach the unknown from the basis of what 
is known. 

The most striking illustration of this is 
found in the modern dynamo, which, far 
from being an accidental discovery, is the 
result of the labor of a great many superior 
brains, such as Franklin, Volta, Ampere, 
Arago, Faraday, Pacinoti and others. 


Stevens Positive Gravity Switch. 

The accompanying illustrations show the 
new switch just put on the market by the 
Electric Merchandise Company, of Chicago. 
This switch has, after careful examination 
by several leading engineers in New York, 
Boston, Pittsburgh and Chicago, been 


christened the ‘‘Only”’ overhead switch. Fig. 
1 shows the switch as it appears on the line. 





Fig. 1. 


It will be noticed that the face of the 
switch where the trolley wheel runs is level 
with the trolley wire, having no depressions 
to wear the wheel, which has been a serious 
objection to other switches. Fig. 2 shows 
the openings through which the wheel passes. 
In whichever way the car is going the wheel 
itself opens a space wide enough to allow 
the wheel to pass through, which space 
closes immediately the car passes and is 





Fig. 2. 


ready for another car or for a car coming in 


an opposite direction. It matters not at 
what speed the car is going, the wheel can- 
not leave the trolley wire. The switch is 
but 18 inches in length, and is said to be the 
smallest overhead switch in the market, 
while being simple, practical and efficient. 
It is made for both right and left hand 
turnouts. Samples will be shown by the 
company in Parlor F, Iroquois Hotel, Buf- 
falo, during the street railway convention 
this week. 
a en 


World’s Fair News. 

Chicago press dispatches dated October 
8th, state that the World’s Fair Commis- 
sioners will not meet again uatil November, 
but the intervening time will be busy with 
preparation. A system of classification has 
been completed and from it the architects 
will at once commence to draw the plans for 
the big buildings for which the system pro- 
vides. 

Ever since the Commission adjourned last 
month, the Committee on Classification has 
been holding daily sessions in the national 
headquarters in the Pullman building. Prof. 
G. Brown Goode, of the Smithsonian Institu- 
tion, and Prof. William Phipps Blake, both 
authorities on classification, have appeared 
before the committee, but the plan finally 
adopted was one prepared by Commissioner 
M. H. DeYoung, of San Francisco. 

It provides for 12 departments which are 
to be cutinto divisions. Thesedepartments, 
which were finally adopted are: 

A—Agriculture, farm machinery and ap- 
pliances, forestry and forest products. 

B—Viticulture, horticulture and floricul- 
ture. 

C—Live stock, domestic and wild animals. 

D—Fish, fisheries, fish products and ap- 
paratus for fishing. 

E—Mines, mining and metallurgy. 

F—Machinery. 

G—Transportation and inter-communica- 
tion. 

H—Electricity and electrical appliances 
(electrical exhibits will also be found in other 
departments of the exposition). 

I—Manufactures. 

K—Fine arts: 
decorative. 

L—Music, education, literature, engineer- 
ing, public works, sociology. 

M—The progress of human labor and in- 
vention. 

A building will be required foreach de- 
partment, and the plans are to be immedi- 
ately prepared. The Committee on Foreign 
Affairs is to meet in New York on October 
22d, and the Fine Arts Committee in the 
same city on the 23d. 


Opictoral, plastic and 
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The Lineff Electric Tramway. 

The London Electrical Review gives the 
following abstract of a paper read before 
the British Association for the Advancement 
of Science, by Gisbert Kapp, describing an 
electric tramway in operation near Chis- 
wick : 


The conductor consists of bare copper 
strip or cable, and of iron strip. The latter 
is galvanized so as to protect 
it from rusting. It lies on the 
copper conductor, and both 
are enclosed in a sealed chan- 
nel formed of asphalt. The 
copper conductor rests upon 
the bottom of a trough made 
of a succession of glazed 
tiles, and the cover to this 
trough is formed by the lower 
flanges of iron rails arranged 
in short sections so as to 
be insulated from each other. 
The head of one rail reaches up to the sur- 
face of the road, the head of the other is cut 
off, and this rail is therefore completely 
buried in the asphalt. The surface rail, 
which may be arranged alongside one of the 
ordinary tram rails or in the center of the 
track, is in electric and magnetic contact 
with an electro-magnet carried under the car. 
This magnet runs upon the surface rail on 
wheels which form its north and south poles. 
The distance of the wheels is greater than 
the length of a section of insulated rail, so 
that successive sections be- 
comes oppositely magnetized. 
This causes the iron strip im- 
mediately below the magnet- 
ized region to be attracted up- 
wards, and thus come into 
contact for a length of several 
feet with the under side of 
the two sectional rails. At 
the same time the iron strip to 
both sides of this region re- 
mains in contact with the cop- 
per conductor, and forms thus 
an electrical connecting link 
between the copper conductor and a few 
sections of insulated rail under the car. 
The current passes from the surface rail 
through the body of the electro magnet 
(which is insulated from the body of 
the car) into the motor, and finally into 
the ordinary tram rails and earth in the 
usual manner. The electro-magnet is ener- 
gized by a shunt current obtained from the 
main conductor, but to provide for the pos- 
sibility of dropping the strip from some un- 
foreseen cause, there is placed on the electro- 
maguet a third thick wire coil, which can at 
all times be energized by two storage cells 
carried on the car, and thus the strip can be 
picked up and the main circuit again estab- 
lished if it should have been accidentally 
interrupted. I may, however, at once state 
that during some tests which I made on an 
experimental line of this kind, and which 
lasted over several days, there has been no 
need for the picking-up battery, as the cur- 
rent was never lost. The way in which Mr. 
Lineff makes use of magnetic lines of force 
to effect the attraction of the iron strip 
deserves attention. It might perhaps be 
thought that the most direct, and, therefore, 
the best, way of utilizing the lines of force 
would be by one single line of sectional rail, 
through which there would be longitudinal 
magnetic flux corresponding with the fore 
and aft position of the poles, and attraction 
of the strip at every gap between two sec- 
tions. Experiment has, however, shown 
that this apparently direct way is by no 
means the best way, and that far more sat- 
isfactory results can be obtained by arrang- 
ing a more roundabout course for the lines 
of force. This is attained by the employ- 
ment of the subsidiary or buried rail, the 
gaps in which do not exactly correspond 
with those in the main or surface rail, but 
are shifted forward by a certain amount. 
In consequence of this arrangement, the 
buried rail acts as a kind of magnetic bridge 
to successive portions of the surface rail, 
aud this action takes place in two ways, one 
direct and the other indirect. The direct 
way is longitudinal and does not affect the 
strip at all. The indirect way is both longi- 
tudinal and transverse, the latter passing 
several times through thestrip. The buried 
rai] is a rather imperfect bridge to the lines 
of force traversing it longitudinally, because 
its magnetic resistance in that direction is 
great, but this rail forms a very efficient 
bridge for lines passing through it trans- 
versely, owing to its lower magnetic resist- 
ance in that direction which includes the 
strip. The flow of magnetic force trans- 
versely is, therefore, that which effects the 
attraction of the strip, and may be repre- 
sented as a series of magnetic stitches pass- 
ing to and fro between the two sets of rails 
and the strip. 





An electric light company, headed by 
E. C. Ekin, has absorbed the Jeffersonville, 
Ind., Gas Company; purchasing price, 
$25,000. 
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Horace Greeley’s Handwriting. 





FAC-SIMILE OF A LETTER BY THE FAMOUS 
EDITOR, IN THE POSSESSION OF 
MR. W. D. SARGENT. 





The letter in fac-simile on this page was 
written by Mr. Horace Greeley, 38 years 
ago. It was in reply to a communication 
from a Pittsburgh organization inviting Mr. 
Greeley to be present on the occasion of a 
banquet given in honor of Louis Kossuth, 
the great Hungarian patriot and exile, who 
was visiting this country at that time. It 
will be remembered that Kossuth was re- 
ceived by the United States Government 
with a distinction never conferred on any 
foreigner, with the exception of Lafayette. 
A brother of Mr. W. D. Sargent, of Brook- 
lyn, the well-known president of the Na- 
tional Telephone Exchange Association, was 
secretary of the Pittsburgh association, and 
very naturally the original letter came into 
his possession and is highly valued by 
him and his sister, Miss Sadie Sargent, who 
has carefully preserved it. 

We are sure that every one of our elec- 
trical readers as well as others will be 
pleased to read these sentiments by Mr. 
Greeley presented in his own handwriting. 
It shows that his writing is not so bad as 
has been pictured, for every word of this 
letter can be read. It was evidently written, 
however, by the proverbially bad pen that 
is familiar to every editor. We do not re- 
member ever seeing one of Mr. Greeley’s 
letters published in full in fac-simile before, 
and think its appearance now at a time 
when a bronze statue of Mr. Greeley has 
just been unveiled in front of the handsome 
building owned by the Daily Tribune, the 
great newspaper founded by him, will 
cause it to be appreciated by every admirer 
of this remarkable man and most distin- 
guished editor. It is not necessary to repro- 
duce the letter in type, but we doit so that 
in case the photographic reproduction 
should appear at all blurred, every word 
may be easily understood. 

New York, Jan. 14, 1852. 
GENTLEMEN : 

Your kind invitation only reached me to-day. I 
fear this response may not reach you till after your 
festival, but I must nevertheless acknowledge the 
honor you have done me in your remembrance of 
my name. 

Icannot attend your celebration ; but that mat- 
ters little. Among your guests will be one whose 
presence may well make this festival an epoch in 
the life of any of you—a day to be remembered 
with enthusiasm and joy to the close of your mor- 
tal career. Thank God that we livein an age when 
honor and applause are no longer monopolized by 
the victorious and powerful, but are bestowed in at 
least equal measure upon the defeated and exiled 
if they have nobly struggled for the Right and 
True, and received in their breasts the arrows of 
misfortune without surrendering their hope for 
Humanity or their faith in the justice of Heaven. 
In the presence of such a guest, I cannot expect 
that you will have time or thought for the absent ; 
but if my name should occur to any of you on 
that occasion, I beg you to propose in my behalf 
the following sentiment— 


Liberty of Conscience, of Speech and of the 
Press—the one great cause for which a Nation 
should be willing to fight, for which a man should 
be happy to die. 

Yours truly, 


Horace GREELEY. 
Messrs. R. R. Dumars, 


J. M. Kinxeap, 
ALEx. W. Roox, 
Com. of Invitation, 
Pittsburgh, Pa. 


“ Liquid Crystals.” 

A very remarkable paper has appeared in 
a recent number of Wiedemann’s Annalen 
on the subject of ‘‘ Liquid Crystals.” An 
industrious German chemist has, it appears, 
discovered some most curious organic liq- 
uids, drops of which, when examined in 
the microscope by polarized light, show def- 
inite axes of elasticity, just like crystals. 
That a liquid should possess an internal 
Structure of this kind is one of the most 
remarkable of recent discoveries in the 
domain of molecular physics. 





—-o—___——__ 


In Philadelphia, the People’s Street Rail- 
way, in return for permission to use the 
overhead electric system, offer to light the 
Streets thus occupied by the use of 80 in- 


candescent lights to each block, free of 
charge. 
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The John Stephenson Company, 
Limited, of New York, will be representcd 
this week at the Buffalo Convention of the 
American Street Railway Association by Mr. 
Daniel W. Pugh, well known to strcet rail- 
road men the community over. 

The New England Electric Com- 
pany, 12 Post Office Square, Boston, agent 
in New England for the Edison motors, has 
recently installed motors for almost every 
possible service, aggregating over 100 horse- 
power, distributed for the most part in 
small units. 

Fielding & Platt, Gloucester, Eng- 
land, have sent out nicely executed printed 
matter, describing the Fielding patent gas 
engine. It is a well designed machine, and 
judging from the many testimonials to its 
merits, fulfills the high claims made for it by 
the manufacturers. 





**Globos Tubos.’’—Appreciating the 
fact that the REVIEW circulates widely in 
Central and South America, the enterprising 
Phoenix Glass Company is now running its 
advertising matter in these columns set up 
in Spanish. The Phoenix has a growing 
business in these countries, and Manager 
Patterson is now a deep student of the 
Spanish language. 


The Interior Conduit and Insu- 
lation Company, of New York, who 
have some 150 miles of their underground 
conduits in successful operation in Minne- 
apolis, carrying the feeders of the overhead 
trolley system of the Minneapolis Street 
Railway, will have an excellent exhibit of 
their admirable system at the Convention 
of the National Street Railway Association, 
at Buffalo. The exhibit will consist of the 
one-half size model of their new manhole, 
and will show their improved methods of 
entering the conduits into the same, and 
other interesting details of the system. 


The Wainwright Manufacturing 
Company, of Massachusetts, report a 
very large business for August and Septem- 
ber in their improved corrugated tube feed 
water heaters, surface condensers and ex- 
pansion joints. In these two months they 
sold 94 heaters and condensers, aggregating 
11,095 horse power, and 44 large expansion 
joints, 8", 12", 14", 16", 18" and 20". This 
company’s business since its organization in 
1839 has increased to a very great extent ; 
and it is now one of the chief manufacturers 
in its line of goods in the country. It owns 
exclusively all patents previously controlled 
by the Wainwright Manufacturing Com- 
pany, besides many valuable patents granted 
since its organization. The direct cause of 
success is the great efficiency of its special- 
ties. Besides the above specialties, this 
company does a good business in automatic 
gauge valves, corrugated copper gaskets and 
Barnard’s separators. 


The Crosby Dry Batteries. 

A dry battery which has been before the pub- 
lic only ashort time, but which, nevertheless, 
is meeting with large sales, is the Crosby. 
An exhibit of these batteries at the Cape 
May Convention attracted considerable at- 
tention and much favorable comment. 

It isan open circuit battery, with an E. 
M.F. of 1.55 volts and a current of from 1 
to 15 amperes. It is extremely compact in 
form, is easily portable and of aneat appear- 
ance. The makers guarantee depolariza- 
tion, absence of offensive crystallization and 


perfect cleanliness. The battery is not de- 
stroyed or seriously injured by short circuit- 
ing. Itisclaimed that the Crosby is the 
only battery sold semi-charged, only a 
small quantity of pure water being neces- 
sary to charge it. This form is only in- 
tended for open circuit work. 

The Crosby Electric Company manufac- 
ture also the Hussey blue stone battery, 
which is claimed to be the most economical 





ure is provided. 
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battery of its kind on the market. Another 
form made by the same company is the 
Duplex, whose two cells occupy only the 
space of one. It isan open circuit liquid 
battery. The Eclipse is a closed circuit 
liquid battery, giving five amperes of cur- 
rent at 1.5 volts, designed for all purposes 
where a Constant current is required for con- 
tinuous or intermittent work. 

The Crosby Electric Company, which 
makes all the above batteries, will shortly 
change its address from the Judge building, 
Fifth avenue and Sixteenth street, to 87-89 
South Fifth avenue, this city. 

——__e#s2e 
Electrocution News. 

Albany dispatches of October 7th, an- 
nounced that the Court of Appeals had af- 
firmed the conviction of Shibuya Jugigo, 
and also that of Joseph Wood. Both Wood 
and his victim Raffin were Southern negroes, 
and were employed on the Croton Aqueduct 
as laborers. They quarrelled, and Raffin 
defied Wood in an Italian shanty grocery, 
when the latter fired the fatal shot. The 
question on appeal was the grade of the 
crime. 





>> —— 
A. B. C. 

Alexander, Barney & Chapin are now 
thoroughly settled in their spacious store at 
20 Cortlandt street, and are ready to take 
avy order for anything in the electrical sup- 
ply line. 

They already have in hand a large stock 
of the following specialties: All kinds of 
wire, Crosby dry batteries, Hussey blue- 
stone batteries, Paiste, Bryant, Perkins, 
Cleveland, Star and Hill are and incandes- 
cent switches, Ward arc lamps, incandescent 
sockets for any system, electrical glassware. 
such as battery cells, incandescent shades 
and globes, and a full line of bell-hangers’ 
materials, such as push buttons, buzzers, 
bells and annunciators. 

This week they will make a ‘‘ special 
drive” in switches of all kinds. Handsome 
display boards, covered with switches, will 
occupy prominent positions in their store 
and show-windows. 





An Improved Bell. 

In the accompanying engraving we illus- 
trate a novel bell manufactured by Stanley 
& Hall, 32 Frankfort street, New York. The 
support and arm are made of a single block of 
wood, the mechanism being inserted from the 
rear and fastened by a single screw thrcugh 





the center of the box. Holes drilled in the 
box permit access to the adjusting screws of 
the rheotome. A large circular recess in 
the rear permits the vibrating mechanism to 
be removed when repairs ure necessary, and 
thus a cheap, handsome and light struct- 


—_——_o——_——— 
FINANCIAL, 

Closing quotations of electric stocks, from 
F. Z. Maguire, Electrical Securities, 18 Wall 
street, N. Y., Saturday, October 11, 1890. 
New York, Boston and Washington Stock 


Exchanges. 
NEW YORE. 





Western Union Telegraph Co...........005 «+. 8134. 
Edison General Electric Co...............++.+- 934. 
= ss is Deferred.......... 86. 

Consolidated Electric Light............+.00.05+ 
Edison Electric Illuminating Co............... 70, 
United States Electric Light...............++++ 30. 
BOSTON. 
Thomson-Houston Electric Co......... ....++. 514. 
se = Preferred a 2684, 
7” - = Series C.. 1136 
ve sd ~ Series D........ 
sad ” International............ , 
“ Wet GO... cccccscosccscccscesces 185. 
ve European Welding Co............. 72. 
Ft. Wayne Blectric Co ........sccccscccvcccces 12. 
Westinghouse Electric Mfg. Co.............-+ 30. 
TELEPHONE: 
American Bell . « «822. 
BIB. cccscccvece -» 47. 
New England 52. 
Soe wens ceean ae 
Tropical American ........+.. 2. ssseeeees 
MISCELLANEOUS: 
Edison Phonograph Doll.........+. ...-+. 154. 
WASHINGTON. 






Pennsylvania Telephone........ 
Chesa) e and Potomac.. 


American pany vee ess ee 
United States Electric Light (Washington)... .151. 


Eckington and Soldiers’ Home Raiiway...... 6534. 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & C0., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. Y. 








PERSONAL. 

F CHARLES W. DAVIS, late Manager 
of the Telephone Exchange at Kearney, 
Neb., and who gave up his position there in 
July, ’89, or if any one cognizant of his 
whereabouts, will communicate with the un- 
dersigned, something may be learned to the 

advantage of said Davis. 

FRANK B. Knieut, Austin, TEX. 








MANUFACTURED BY 


Charles A. Schieren & Co.., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


BRANCHES : === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 

















WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


911 F STREET, N.W., 
WASHINGTON, D- Cc. 


A General Banking Business Transacted. 


CaPiTAL, $250,000. 











B. H. Ween, Prest. A.T.Brrrron, Vice-Prest 
. S. Parker, Cashier. 6 





Washington Electric Conduit Go., 
Room 86, Corcoran Building, 
Washington, D. C. 

Manufacturers and constructors of glazed Terra 
Cotta conduits for electric wires of all descriptions. 
Approved by the engineers of the District of Colum- 

d examined 


bia and local companies. Can be by 
interested parties. 





INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by a on C. W. 
Messner, of 1225 F St., N. W. 1 the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 


October 18, 1890 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON OCTOBER 8, 1890. 








487,673 Electric valve controller; Louis Bell and 
Frank H. Root, Chicago, Ill. 

437,682 Electric safe lock; George L. Damon, 
Boston, Mass. 

487,685 Insulator; Thomas F. Gaynor, Louis- 
ville, Ky. 

437,704 Regulator for electric generators and 
motors; Robert Lundell, New York. 

437.711 Cable railway; Herman F. Nehr, New- 
ark, N. J. 

437,720 Conduit electric railway; Ernest M. Reed, 
Wichita, Kan. ~ 

437,754 Electric meter; Jacob Einstein and £e- 
bastian Koenprobst, Munich, Germany. 

437,763 Electric meter; Anthony Reckenzaun, 
Clapham, England. 

437,767 Arc lamp; Ralph H. Beach, St. Paul, 
Minn. 

437,771 Electric steam generator and water 
heater; Henry R. Butterfield, Waterville, Me. 

437,789 Electric ceiling block; Albert E. Nichols, 
Leeds, England. 

437,798 Electric guest call; George F. Ransom, 
Minneapolis, Minn. 

437,832 Electric motor; 
Washington, D. C. 

437,835 Electric motor; George Little and Judge 
Little, Passaic, N. J. 

437,848 Secondary battery; Henry Lampert, Jr., 
Chicago, Ill. 

437,851 Electric light fixture; James E. Brown, 
Brooklyn, N. Y. 

437,859 Electrical transmitter and indicator; Den- 
nis Kelley and Melville C. Parkhurst, Somerville, 
Mass. 

437,888 Pulley attachment for electric lamps; 
Thomas H. Brady, New Britain, Conn. 

437,901 Electric arc lamp; Charles W. Hazeltine, 
St. Louis, Mo. 

437,905 Electric advertising clock; Moritz Levi, 
New York. 

437,913 Covering for electric wires; David Brooks, 
Jr., Philadelphia, Pa. 

~ Sig Galvanometer; Thomas Harris, Detroit, 

ich. 

437,927 Telephone support; Fred. C. Hughes, 
Detroit, Mich. 

437,930 Receiving instrument for telegraphy; 
Willard M. Miner, Plainfield, N. J. 

437,946 Brush holder for electric motors; Edgar 
A. Sweet, Milford, Mass. 

437,93 Conduit and electric conducting rail 
therefor; Joseph H. Wehrle, Newark, N. J. 

437,955 Cable railroad and conduit; Reynolds T. 
White, Boston, Mass. 

437,973. Motor; Edward Butler, London, England. 

438,003 Aerial conduit for electric conductors; 
Adolphus A. Knudson, Brooklyn, N. Y. 

438,036 Pole for electric wire, etc.; Edmond Ver- 
straete, St. Louis, Mo. 

438,116 Electrode for secondary batteries; Wal- 
dron Shapleigh, Camden, N. J. 


THE LAW BATTERY 


I$ THE:;CHEAPEST BATTERY ON THE MARKET. 


We think twice 
before spending 


Julius Emmner, Jr., 








a Dollar and 
would advise you 
to do the same. 
We make a 
specialty of Pure 
Zinc and Pure 





LAW TELEPHONE CO,, 


85 & 87 JOHN ST., NEW YORK. 





F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 
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ELECTRIC CARS, 


A REVIEW OF THE HISTORY OF 
STREET CAR BUILDING 
AND ELECTRIC CAR 
INDUSTRY. 


THE LEADING ELECTRIC CAR MANUFAC- 
TURERS AND THE SPECIALTIES 
OF EACH. 


A GREAT BUSINESS GROWING OUT OF THE 


DEVELOPMENT OF ELECTRIC 
TRACTION. 

Early History of Street Car Building. 

The manufacture of street cars is but a 
natural development of the old trade of 
coach building. The omni- 
bus was the first progressive 
step from the stage coach to 
a better and more comfort- 
able means of urban transit. 


Mr. John Stephenson, of this 


city, the oldest car builder 
in the world, constructed 
the first omnibus in 1831, 
at 667 Broadway, in the 
rear of Mr. Abram Browers’ 
livery stables, then located 
on Mercer street. Several 


variations in the form of this 
vehicle were developed by 
Mr. Stephenson and 
streets of New 
the latter 
Yew York 


wee 
used on the 
York, 
of 1831, 


Harlem 


until, in 
part the N 

Railroad 
being the 


railway company or- 


and was 


chartered, first . 
street 
ganized. Mr. Stephenson was asked to con- 
struct a vehicle of purely original design for 
exclusive use on the tracks of this company. 
Mr. Miles 


-ommissioned to build a vehicle, taking as a 


Parker, of Yorkville, was also 


model the English cars then used on the 
Camden and Amboy Railroad, the first steam 
railway in America. 

Mr. Stephenson’s car, the first street car 
ever built, was named ‘‘ John Mason,” after 
the president of the road, and was accepted 

It was used when the 
on November 26, 1882, 


when it carried the mayor and common 


by the company. 


road was opened, 


council of New York city. 

From this time on, improvements in con- 
struction and design were added as fast as 
they were required, the development follow- 
ing the usual lines of progress, until the 
elegant vehicle of to-day was produced. 
Improvements have not ceased even now, 
and there is probably no art in which more 
patents have been issued to cover minute 
details of construction than that of street car 
building. 


When steam dummies and cable roads 





were invented, the character of the street 
car was varied to meet the demands of these 
new services. In the same way 


THE ELECTRIC CAR WAS DEVELOPED. 


It is with the latter that the readers of the 
ELECTRICAL REVIEW are more directly con- 
cerned. In order that our subscribers may 
get some idea of the manners and methods 
of making electric cars, we have issued this 
supplement containing descriptions of several 
of the manufacturing establishments devoted 
to this industry. 

In reading the articles herewith appended, 
a very good idea of the process of manufac- 
ture in this branch may be obtained. 


The John Stephenson Company, 
Limited, 

Is the title of the oldest company engaged 
in the manufacture of street cars. 

It is a corporation capitalized at $150,000, 
and the officers are as follows: John Ste- 
phenson, president; Leander M. De Lamater, 
first vice-president and secretary ; John A, 


Ex.ectric Car BuiLtt spy THE JoHN STEPHENSON COMPANY, 


Tackaberry, second vice-president and super 
intendent ; Henry C. Valentine, treasurer ; 
and Stuart A. Stephenson, assistant treasurer. 
Mr. John Stephenson, although over 81 
years of age, is a haleand hearty gentleman, 
and is still the active manager of his com- 
pany. The large factory covers the premises 
35-47 East 27th street, and 42-46 East 28th 
street, this city. These two pieces of ground 
are covered by connecting buildings, having 
an aggregate of 76,000 square feet of floor 
space. 


IN ADDITION, 


the following premises are used by the com- 
pany : Lumber yards at 316-318 and 428- 
432 East 26th street, and six lots in East 
25th street. The numberof employés varies 
between 350 and 450, sometimes running 
up as high as 500. 


OUTPUT. 


From 12 to 20 cars can be completely 
built each week, if occasion demands it. 
The upper floors of the immense factory 
are stored with a large number of the 
various parts composing a car; this is 
done both to thoroughly season the wood 
and to provide against any emergency in 
obtaining raw materials. 

The John Stephenson Company was es- 


tablished in 1831, and has continued to build 
street cars from thattime. In the fall of 
1887, 


THE FIRST ELECTRIC CAR 


built by the company was turned out. This 
branch of the business has grown so rap 
idly that now electric cars are built, wired 
and the motor mounted right in the factory. 
Every facility is afforded the electrician for 
conveniently doing his work, and the car is 
thoroughly tested in every part, so that 
when delivered to the street railway com 
pany it is immediately ready for service. 


SOME SPECIAL FEATURES 


in the construction of the Stephenson elec- 
tric car are these: The truck, preferably 
made of wood, is unique in design and con- 
struction. It is exceedingly simple, but 
four pieces being required for the truck 
frame, which has within itself all needful 
bracing. This arrangement affords ample 
room for the motor and gearing, and carrivs 
a powerful brake, free from dependence on 
the car body ; moreover it is not subject to 
looseness of joints or change of form. The 
truck frame is connected with the bottom 


Ap 





LIMITED 


of the axle by a hinge joint or stirrup, 
which facilitates removal of the wheels, 
and also gives a slight elasticity. Each 
motor and its axle is held to the car by three 
bolts—a hinge joint bolt in each of the two 
axle braces, and the nose bolt connecting 
that end of the motor with the neck 
at the center of the truck between rubber 
cushions. The removal of these three bolts 
and lifting the end of the car body, allows 
the 


goose 


EASY WITHDRAWAL 


of the axle and wheels with the motor for 
replacement and repairs. The Stephenson 
Company claims further that this truck 
affords in the highest degree quiet, ease and 
comfort to passengers, because the motor, 
brake and other appliances are detached 
from the car body and carried by the truck, 
with insulators intervening between the car 
body and the bearings on the truck. For 
the same reasons, jostling and, concussion 
are avoided ; the wear of wheels and rails 
is diminished ; the car passes curves and 
switches easily ; the life and service of the 
car and machinery are prolonged, and less 
electrical energy is required to propel the 
car, 


THE TROLLEY BRIDGE 


is of sufficient weight to bear the trolley 


stand and arm and the attendants. Itis 
supported at the end walls of the car between 
rubber cushions, thus being insulated and 
preserved from contact with the car roof 
which is protected from damage. Passen- 
gers are relieved from the drumming noise 
which contact would cause. 

The Jchn Stephenson Company bas exe- 
cuted orders for electric motor cars for 36 
different electric street railway companies, 
most of them located in the United States 
and being a large percentage of the number 
of electric roads now in operation. The 
company has also sent electric cars to Ber- 
lin, Germany ; Sydney, New South Wales ; 
and Vancouver, British Columbia. As an 
instance of how 


QUICKLY ORDERS ARE FILLED 


at these shops, the following speaks for 
itself: On the afternoon of July 30th last, 
the company booked an order from the 
Maple Avenue Railroad, of Elmira, N. Y., 
for six full size electric cars of the best pat 
tern and fully equipped. The material, 
prepared seasoned lumber, already shaped, 
taken from the storerooms, the 
cars were constructed, motors 
mounted, wiring and 
the cars painted, lettered and 


was 


done, 


varnished. They were 
shipped in complete shape 
for immediate and effective 


service, two cars each day, 
on August 21, 22 and 238, 
arriving in Elmira on August 
25th in good order. 

Seven different orders have 
been received from the Salt 
Lake City Railway Company, 
and other roads have dupli- 
cated and will further increase 
their orders. 

Our illustration 
Stephenson car of late design 
for the Tenallytown electric 
road. It islongerthan usual, 
has vestibuled ends, car body 
insulated from truck and 
trolley bridge, frameless win- 
dows, and other devices for 
comfort and ease of operation, 


shows a 





Pullman’s Palace Car Company. 

This great company is too well-known the 
world over to need any prefatory remarks 
of introduction. The shops, which have 
a floor space of upwards of 100,000 squarc 
feet, are located at Pullman, Ill. About 
325 bands are employed. The capacity of 
the plant is six cars perday. Street cars 
were first built by the Pullman Company in 
1884, and about a year later the manufac- 
ture of 

ELECTRIC CARS 


was commenced. The car is completely 
furnished with the exception of wiring and 
mounting the motors, which is done by the 
electricians of the company whose system is 
to be used; all the work, however, is done 
at the Pullman factory. The company has 
many details of construction of their own, 
among others being a combination double- 
truck parlor electric car which will be shown 
at the Buffalo convention. A double- 
decked electric car shown in our illustration 
will be equipped with motors and used on 
the electric railway at Pullman. 

At present the Pullman Company is build- 
ing 

NOTHING 


BUT ELECTRIC STREET CARS, 


both motor and trail, and their business in 
this line is at least four times what it was 





2 


two years ago. The largest order the com- 
pany has lately received came from Pitts- 
tburgh. It was for 40 double truck motor 
cars. 

The entire plant is lighted by electricity, 
and both electric and steam power are em- 
ployed. It is expected that electric welding 
machines may be used also. 

This plant situated as it is, in a model 
town, and near the great city of Chicago, 
possesses facilities for turning out electric 
cars which few companies can boast of. 

The Northern Car Company 
is a Minneapolis corporation which has suc- 
ceeded to the business of the Robinson & 
Moan Car Company. The capital stock is 


ELECTRICAL REVIEW —Svrerement. 


manner, the only difference being that it is 
in the shape of a windlass. The cars also 


HAVE BAY WINDOW 


ends, closing up the space where the motor 
man is stationed. Doors which slide on a 
curved rail accomplish this. The company 
has lately invented a truck called the pat- 
ented maximum traction pivotal truck, so 
arranged that instead of the pivot plate 
being in the center, it is placed in the 
middle of the truck, but within the periph 
ery of the forward wheels, which are 
used as driving wheels. This makes it pos- 
sible for the forward wheels to be 30 inches 
in diameter, and to set up between the out 
side sills and the first stringers on each side, 
and as the pivot plate is so near the center 


ELECTRIC RAILWAY WORK 
may lead the Jackson & Sharp Company to 
again take up the street car business and de- 
vote especial attention to electric cars. It 
is to be hoped that this will be their de- 
cision. — 

Brownell & Wight Car Company. 

The officers of this company are F. B. 
Brownell, president, and M. B. Richardson, 
secretary. The plaut, located at St. Louis, 
Mo., consists of 10 buildings and has a cov- 
ered floor space, exclusive of the lumber 
drying sheds, of about 70,000 square feet. 
There are about 200 employés, and the shops 
have a capacity of nine cars per week. 

In 1866 street cars were first built by this 
company, and in January, 1887, the first 








ELECTRICAL REVIEW 


New DovusLeE-DECKER OF THE PULLMAN COMPANY. 


$100,000, and these are the officers: C. P. 
president; C. E. Mabie, secretary 
and treasurer. The plant has 75,000 square 
feet of floor space and a corresponding 
capacity. Business was commenced in Oc- 
tober, 1889, and electric cars were built from 
the start. 


Jones, 


ELECTRIC CARS 


arc completely equipped at the factory, and 
are fitted with peculiar iron sill frames which 
make the structure strong. The business 
has increased 200 per cent. during the year. 
One of the large orders for electric cars was 
that for six, which went to Lincoln, Neb. 
This order was filled in 60 days. The plant 
is lighted by electricity. 


The J. ¢ 


This is a large Philadelphia corporation 
which, finding its old quarters too small, 
has recently built an extensive plant at 62d 
street and Woodland avenue, in that city. 
The officers are G. Martin Brill, president ; 
John A. Brill, vice-president, and James 
Rawle, secretary and treasurer. The com- 
pany began to build street cars in 1868, and 
now employs 600 hands. The capacity of its 
shops is four cars and six trucks per day. 
The company was among the early manu- 
facturers in the electric street car field, 
building their 


t. Brill Company, Philadelphia. 


FIRST ELECTRIC CAR 
in 1882. The cars aud trucks only are built, 
the company usually having nothing to do 
with mounting the motors. 

Among the more important novelties pe- 
culiar to the J. G. Brill Company in the 
manufacture of electri¢ cars are these: A 
patented ratchet brake lever, which consists 
of an ordinary brake lever with a ratchet so 
arranged that after the lever bas been thrown, 
applying the brakes as hard as possible, it 
can be set back to the first position without 
loosening the hold on the brake rigging, and 
is ready for another throw. A ratchet 
brake handle is arranged to act in the same 


of the axle, the truck can radiate on a curve 
as short as 35 feet without the wheels strik- 
ing either sill. 


THE REAR WHEELS 


are small, being only 18 inches in diameter 
and they can radiate outside the car body. 


The rear transverse portion of the upper 


chord is provided with an upwardly inclined 
rub plate which prevents the rear wheels 
from tipping upwards. The greatest advan 
tage claimed for this truck is that the pivot 
plate being so close to the center of the 
driving axle, from 75 to 80 per cent of 
the entire weight imposed upon the 
truck comes on the driving axle, and 
hence the traction power is increased. 

At the present time this company is 
building 


UPWARDS OF 300 CARS 


and but six of the lot are for horses. 
What better evidence of the marvelous 
growth of the electric railway could be 
asked for ? The largest order for electric 
cars the J. G. Brill Company has ever 
received, was one from the Lindell 
Electric Railway, of St. Louis, for 151 
cars. The plant is lighted by electricity, 
and although only recently occupied is 
running full blast to keep up with the 
ever increasing demand for electric cars 


The Jackson & Sharp Company. 

This is a large car manufacturing 
company whose plant is located at 
Wilmington, Del. It is capitalized at 
$1,000,000 and the following are the officers: 
Job H. Jackson, president; Charles 8. How 
land, treasurer, and Ellwood C. Jackson, 
secretary. The business of the company is 
now almost entirely confined to the making 
of steam railway cars of all descriptions, in 
the: manufacture of which about 1,200 men 
areemployed. Special attention is given to 
sectional work for exportation. Street cars 
were built at this factory many years ago, 
but lately none have been turned out. The 
great possibilities of 


electric car was built. Although they have 
the facilities for wiring the car and mount- 
ing the motors, they have always entrusted 
that work to the electric companies. 

An improved trussed trolley board, where- 
by all weight of the trolley is removed from 
the roof of the car and also acts as a truss 
support to the roof, and an improved fen- 
der or 

LIFE GUARD, 
are some of their novelties of construction. 
The manufacture of electric cars has 
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officers are W. A. McGuire, president; W. 
J. Cooke, vice-president; C. B. Bouton, 
treasurer; N. B. Webster, secretary ; M. G. 
Hubbard, Jr., mechanical engineer. The 
compapy makes, among other things, elec- 
tric car trucks. They are now erecting a 
new building which will be 102%¢ feet by 
248 feet, and three stories high. It will be 
completely equipped, and we hope at a later 
date to give a detailed description of it. 


—_—__-<>o—_—__——_ 


Interesting Review of the State of 
Storage Battery Traction. 


The use of storage batteries for traction 
purposes was first attempted at the Paris 
Exposition of 1881. Two cars were run 
from the Place Concordat to Palais de 
VIndustrie. This was shortly after Faure 
and Julien had begun to introduce the stor- 
age battery in Europe. The experiment 
began and ended there, and was resumed in 
1888 by Julien, who put a storage battery 
car in service in Brussels. After a year or 
so of service, this car was exhibited in serv- 
ice at the Antwerp International Exposition 
of 1885. It attracted so much notice there 
and did its work apparently so well, that it 
was awarded the first prize as the best and 
most economical method of street railway 
traction then known. Succeeding this fav- 
orable report, and no doubt actuated by 
what had been done at Antwerp, the Elec- 
tric Power Storage Company constructed 
and put in service one or more storage bat- 
tery carsat their works at Milwall, England. 
In the early part of 1885, Mr. Bauer made 
some experiments with a storage battery car 
in Baltimore. with varying degress of suc- 
cess. In October, 1886, storage battery 
traction was brought prominently before 
the attention of engineers in this country by 
a Julien car, which was put in service on 
Eighth avenue, New York city. That car 
was afterwards transferred to the Fourth 
and Madison Avenue Line, and was by de- 
grees followed up by more cars, until in 
1889 the largest installation of storage bat- 
tery cars that had ever been attempted, ten in 
all, were put in actual service on the Fourth 
and Madison Avenue Linein New York city, 
and have continued in service up to the 
present time, with the exception of an inter- 
mission brought about by adverse litigation. 
Following the example of the Julien people 
in this country, the Electrical Construction 
Company, Limited, of England, have made 
an installation of 12 storage battery cars at 
Birmingham, England. They have built a 
large station there expressly for storage bat- 
tery service, anc Mr. Pritchard, the engi- 








CAR OF THE NORTHERN CAR COMPANY, MINNEAPOLIS, MINN. 


added materially to the growth of the 
Brownell & Wight Car Company’s busi- 
ness, and the demand for their productions 
is still increasing. One of their large orders 
was that for 15 electric cars for the North 
Side Railroad, of Forth Worth, Texas. 

The entire plant is lighted by electricity. 


The McGuire Manufacturing Company. 


This is a Chicago company, whose office 
is at 122 North Sangamon street. The 


peer in charge, reports the road as pow in 
successful operation. Within the last year 
or so storage battery traction has been re- 
ceiving considerable attention in various 
quarters. Mr. Wharton has now five or 
six cars in actual service on Lehigh avenue, 
Philadelphia; that line is run exclusively 
by the aid of storage batteries. Another 
company is running four cars at Beverly, 
Mass., and have been doing so for over a 
year, and, we believe, with considerable 
success, 
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The Electric Traction and Manufacturing 
Company in New Orleans have now two 
storage battery cars in actual service, and 
have ten additional cars which they expect 
to have in service by the 1st of November, 
while a number of additional cars are being 
constructed for New Orleans. 

Two Julien cars are in passenger service 
at Indianapolis, Ind., we understand, with 
great success. 

A storage battery car equipped by the 
Daft Electric Company (now the United 
Electric Traction Company) is, and has been 
for several months past, in service in Toledo 
und with great success. It has carried as 
many as 1,100 passengers in one day. 





New Car 


Ouce or two cars have, for some time, been 
in service on the Metropolitan Street Rail- 
way in Washington, D. C. 

We understand that four storage battery 
cars are now in service in Paris, and that 
a, rangements are being made to enlarge the 
uumber 

In addition to the 12 storage battery 
cars in service at Birmingham, there are 
about eight other cars in service here and 
there throughout England, so that there are 
now in actual passenger service 20 cars ip 
England ; 10 cars in New York ; 4 cars at 
Beverly, Mass.; 5 cars on Lehigh avenue, 
Philadelphia ; 2 cars in Washington, D. C. ; 
2 cars at Indianapolis, Ind.; 1 car at Toledo; 
4 cars in Paris; 12 cars in New Orleans, and 
about six additional cars here and there on 
making in all 
would about 
represent the number of elec- \ 
tric cars run by the overhead 
system somewhat less than three 
years ago. One of the chief 
obstacles in the way of storage 
battery traction is the uncertainty 
arising from conflicting litiga- 
tion as to the ownership of stor- 
age battery patents. Consider- 
able allowance for delay must 
also be attributed to the fact 
that storage battery traction is 
more difficult to attain than apy 


the continent, 
66 cars. This 
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All the mechanical difficulties heretofore 
encountered in storage battery traction are 
said to have been substantially overcome. 
The car goes and is as reliable in service as 
a steam car or an overhead car, probably 
more so. It shifts its batteries in a suftici- 
ently short period of time to admit of that 
method of traction, no matter what the head- 
way may be, on the most crowded line, and 
the batteries can be shifted economically and 
can be stored within a small space by reason 
of the ‘‘ battery rack.”” The motors, gears 
and switches are substantially the same as 
those used by the overhead system, and are 
of course, equally reliable. The sole ques- 
tion then, is as to the life of the positive 
plates or one-half the battery. They cost at 
present for acar about $600; they can be 
furnished fora much less figure than this 


The Herenles Car Brake and Starter. 


Our illustration on this page shows some- 
thing novel in brakes for electric cars. The 
claims of the inventor are that this brake 
may be applied to any car at one or both 
ends, to single or double trucks, without any 
alteration of the car. On the left of the cut 
is shown the compound platform lever, 
which occupies but little room and may be 
operated with one hand. It is said that the 
operator can gradually or instantly stop a 
loaded car on almost any grade. By press- 
ing down a foot lever on the platform, the 
compound lever is made to act on the 
starter and it is claimed that it will 








when used in large quantities. They ought 
to last for ove year; that would mean $2 a 
day or two cents a car mile for 100 days’ run. 
And let us say here what may seem very 
strange, that they will last as long. if not 
longer, running 100 miles a day than if they 
should run 50 miles a day. One gratifying 
point about a storage battery is that the more 
continuous the service, the better its condition 
remains. There is nothing more harmful to 
a storage battery than disuse. Almost all 
the difficulties that the Julien people en- 
counter on Fourth and Madison Avenues, 
arising from storage batteries, arise on Mon- 
day and are to be attributed to the fact that 
the batteries have been idle, as the cars do 
not run on Sundays. 

Three cents a car mile for storage bat- 
teries is a conservative estimate. This leaves 
from six to seven centsa car mile for steam 
power and the maintenance of the motors 
and gears. Conservative estimates by elec- 
trical engineers place the cost of motive 
power for these items as follows : 

Electrical energy delivered at 

the terminals of the battery 

or generated on the over- 

head system.......... ... 2 cents a car mile. 
Maintenance of motors and 

PORTS... cecccvecccscscccvecs 2 
Maintenance of batteries... .. 3 
BORE. .6260. 2.0000 : awe 


“ 


“ 


g “ “4 
Or 8 cents per car mile by the storage battery 
System. 


oF Roprnson RapiaL CAR COMPANY 


start or hold a loaded car on any grade. 

The expense of application to old or new 
cars is said to be small compared to the sav- 
ing effected and the risk of accident avoided. 
This device is handled by the Hercules Car 
Brake and Starter Company, 119 South 
Fourth street, Philadelphia. 

The officers of the company are, B. P. 
Wilson, president ; H. W. Littlefield, secre- 
tary ; and A. R. Dewey, treasurer. 

cia a illest 

New Robinson Electric Radial Car. 

A new car built by the Robinson Radial 
Car Truck Company, for the Eckington and 
Soldiers’ Home Street Railway, Washington, 
D. C., is shown in the accompanying illus- 
tration. It is 35 feet in length over all, 
length of body, 26 feet; wheel base, 14 feet; 
and has a seating capacity of 40. The Rob- 
inson Company has 52 cars like this one 
under construction for the West End Rail- 
way Company, of Boston, and 27 for other 
electric roads. The company’bas a hand- 
some model of car and truck on exhibition 
at the Mechanics’ Fair, now being held in 
Boston. 
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Early Electrical Experiments. 


The claims and counterclaims that are 
occasionally made as to the priority of in- 
vention or discovery have led to a great 
deal of controversy, says the Manufacturers’ 
Gazette, and it becomes a difficult matter to 
establish the claim or fix with any degree 
of certainty the credit for the matter. There 
are very good reasons to doubt the claim of 
Bell to the original conception of the elec- 
trical transmission of sound, and other in- 
stances equally doubtful are numerous. 
While Prof. Morse is credited with the in- 
vention of the modern telegraph, and it may 
be believed by many that prior to his inven- 
tion and successful experiments such a 
means of communication was not only un- 
known but unthought of, there are historical 
facts which show that such is not the case, 
and it is even possible that such means were 
in use about the time of Galileo, as indi- 
cated by the following, which appeared in 
oue of his works, written in 1622. He puts 
into the mouth of one of his characters a 
reference to a secret art by which, through 
the sympathy of a magnetic needle, it would 
be possible to converse across a space of 
2,000 or 3,000 miles. This would tend to 
show that possibly telegraphy is one of the 
lost arts, or was at least something more 
than a mere dream of the ancient philoso- 
pher. 

Pursuing the subject stil further, we find 
that in the Scots Magazine, of February, 1753, 
about the time that Franklin made his dis 
coveries in connection with electrical cur 
rents, a writer signing himself ‘*C. M.” 
made the following communication, which 
is indeed interesting in connection with 
electrical science as known and developed 
at the present time. The article appears 
under the head of ‘‘ Electricity—An Ex- 
peditious Method of Conveying Intelligence 
by It,” and reads as follows: 

**It is well known to all who are con- 
versant in electrical experiments that the 
electric power may be propagated along a 
small wire, from one place to another, with- 
out being sensibly abated by the length of 
its progress. Let then a set of wires, equal 
in number to the letters of the alphabet, 
be extended horizontally between two given 
places, parallel to one another, and each of 
them about aninch distant from that next 
toit. Atevery 20 yards end, let them be 
fixed in glass, or jeweler’s cement, to some 
firm body, both to prevent them from 
touching the earth or any other non-clectric 
and from breaking by their own gravity. 
Let the electric gun barrel be placed at 
right angles with the extremities of the 
wires, and about an inch below them. 





other practical system of trac- peices . ’ f ey _\ Y= 
tion. It has taken longer time 









countered in storage battery trac- 
tion than those to be met with in 








the overhead system. There 
now seems to be left but one a 
question as to the final outcome 
of storage battery traction and 
its relative position with other 
systems. That question is its 
relative economy. The Julien 
people claim that it is more eco- 
nomical! than horse traction, and 
we must infcr from the large 
amount of time and money 
that they have given to exploit- 
ing the system, that they have 
good grounds for their belief. The only 
element entering into the question of econ- 
omy is that of the duration of the bat- 
tery. The battery, as is pretty generally 
known, is composed of about an equal num- 
ber of positive and negative plates. The 
negative plates, as now manufactured, will 
last, itis fair to say, 10 years. It was once 
thought that they would not last over two 
or three years ; the only question, therefore, 
is the life of the positive plates. If they 
can be made to last six months, there would 
seem to be no question but what storage bat- 
tery traction is as cheap as horse traction 
where 10 or 20 cars are in service, and 
cheaper than horse traction where the num- 
ber of cars in service exceeds 20. 

The following figures are given us by the 
Consolidated Electric Storage Company, of 
this city, and are of much interest : 














Tue Hercuies Car STARTER AND BRAKE. 


Cost of motive power in horse traction in 
large cities is 10 cents per car mile; in favor 
of storage battery traction, two cents per car 
mile. Add to this the superior service ob- 
tained, and the advantages are unquestioned. 
We think that the overhead system gains 
nothing over storage battery traction in the 
economy of power. The cars on the Fourth 
and Madison Avenue Line take less than one 
electrical horse-power per mile. 
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W. G. Maxcy, of Oshkosh, Wis., has 
closed a deal for the purchase of the Dells 
water power, and the electric plant at Eau 
Claire. The price paid was $875,000. Mr. 
Maxcy and Weston Lewis are the purchas- 
ers for the Maine Trust and Banking Com- 
pany. 





Marriage by Phonograph. 

A marriage by phonograph has taken 
place. A man waited upon the minister with 
a phonograph. The minister spoke into the 
apparatus the questions and the bridegroom 
the responses of the marriage ceremony. 
The impression was then posted to the 
bride,.some hundreds of miles away, and 
she and the minister of her village went 
through the same process, the last minister 
pronouncing the couple man and wife. 

—\—_-@e__—_ 

The first clectric street railway in 
Chicago began operations on October 4th. 
The line is located in South Chicago, and is 


owned by the Calumet Electric Street Rail- 
way Company. 
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Also, let the wires be tixed in a solid piece 
of glass at six inches from the end, and let 
that part of them which reaches from the 
glass to the machine have sufficient spring 
and stiffness to recover its situation after 
having been brought in contact with the 
barrel. Close by the supporting glass let a 
ball be suspended from every wire, und 
about a sixth or an eighth or an inch below 
the balls place the letters of the alphabet, 
marked on bits of paper, or any other sub- 
stance that may be light enough to rise to 
the electrined ball; and at the same time Jet 
it be so contrived that each of them may re- 
assume its proper place when dropped. All 
things constructed as above, and the minute 
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previously fixed, I begin the conversation 
with my distant friendin this manner: Hav- 
ing set the electrical machine a-going asin 
ordinary experiments, suppose I am to pro- 
nounce the word Sir; with a piece of glass 
or any other electric per se, I strike the wire 
S, so as to bring it in contact with the barrel, 
then i, then r, all in the same way; and my 
correspondent, almost in the same instant, 
observes these several characters rise in 
order to the electrified ball at his end of the 
wires. Thus I spell away as long as I think 
fit; and my correspondent, for the sake of 
memory, writes the characters as they rise, 
and may join and read them afterwards as 
often as he inclines. Upon a signal given, 
or from choice, I stop the machinery, and 
taking up the pen in my turn, I write down 
whatever my friend at the other end strikes 
out. 

‘‘Tf anybody should think this way tire- 
some, let him, instead of the balls, suspend 
a range of bells from the roof, equal in num- 
ber to the letters of the alphabet, gradually 
decreasing in size from the bell H to Z; and 
from the horizontal wires let there be an- 
other set reaching to the several bells ; viz., 
one from the horizontal wire A to the bell 
A, another from the horizontal wire B to 
the bell B, etc. Then let him who begins 
the discourse bring the wires in contact with 
the barrel, as before; and the electric spark, 
breaking on bells of different sizes, will in- 
form his correspondent by the sound, what 
wires have been touched. And thus, by 
some practice, they may come to understand 
the language of the chimes in whole words, 
without being put ‘to the trouble of noting 
down every letter. 

“The same thing may be otherwise 
effected. Let the balls be suspended over 
the characters as before, but instead of 
bringing the ends of the horizontal wires in 
contact with the barrel, let a second set 
reach from the electrified cake so as to be in 
contact with the horizontal ones; and let it 
be so contrived at the same time that any of 
them may be removed from its correspond- 
ing horizontal by the slightest touch, and 
may bring itself again into contact when 
left at liberty. This may be done by the 
help of a small spring and slider, or 20 
other methods, which the least ingenuity 
will discover. In this way, the characters 
will always adhere to the balls, excepting 
when any one of the secondaries is removed 
from contact with its horizontal; and then 
the letter at the other end of the horizontal 
will immediately drop from its ball. But I 
mention this only by way of variety. 

‘*Some may perhaps think that, although 
the electric fire has not been observed to di- 
minish sensibly in its progress through any 
length of wire that has been tried hitherto, 
yet as that has never exceeded some 30 or 
40 yards, it may be reasonably supposed 
that in a far greater length it would be re- 
‘markably diminished, and probably would 
be entirely drained off in a few miles by the 
surrounding air. To prevent the objection 
and save longer argument, lay over the wires 
from one end to the other a thin coat of 
jeweller’s cement. This may be done fora 
trifle of additional expense; and, as it is an 
electric per se, will effectually secure any 
part of the fire from mixing with the atmos- 
phere.” 

Benjamin Franklin Will Contest. 

Mayor Hart, of Boston, was served with 
the following notice on October 8th. It 
was referred to the corporation counsel - 

Notice is hereby given you by the next of 
kin of thelate Dr. Benjamin Franklin and the 
residuary legatees under his last will and 
testament, that they claim to be entitled to 
the fund created by him in favor of young 
mechanics of the city of Boston, and the 
accumulations thereof, which, originally 
amounting to £1,000, appears by the annual 
report of the treasurer to have amounted on 
February 1, 1890, to $363,741. You are 
hereby further notified to hold and dispose 
of the same subject to their order and not 
otherwise. 


By their attorneys, 
Ropes, Gray & LorRING. 





It is expected that the electric railway now 
being constructed at Leavenworth, Kan., 
will commence operations about Jamuary Ist. 
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The Joliet Electric Street Railway, 
Joliet, Til, 

The Joliet Electric Street Railway Com- 
pany, which has adopted the Thomson- 
Houston electric railway system, completed 
the electrical equipment of its road, and was 
put in operation on February 3d, 1890. It 
is four miles in length, and part of it is 
built with bracket suspension and the re- 
mainder with the cross suspension method. 
The overhead line is built upon 30-feet 
cedar poles, tastefully painted. It has a 
number of difficult curves, crossings and 
switches, for which the overhead line is ar- 
ranged, and since starting it has had an ex- 
ceedingly heavy traffic, but has been in con- 
stant operation without the slightest delay 
ortrouble. They are at present operating 
nine motor cars, each equipped with two 10 
horse-power railway motors. The power 
station is equipped with two 80 horse-power 
Thomson-Houston generators, with switch- 
board fitted with all the necessary appliances 





and Changchow, in Fukien, have been 
opened. The compiler of the list does not 
show at what points the routes divide, but, 
by a careful study of the tariff rates be- 
tween each station and much consulting of 
Williams’ map of China (which, though 
considerably older, is often more reliable 
than Stanford’s), Playfair’s Cities and 
Towns and the customs trade reports, it is 
possible to make out a great deal. Speak- 
ing roughly, there may be said to be now 
three main lines. One, the old line, as it is 
affectionately styled in this pamphlet, starts 
from Tzechulin, the foreign concession at 
Tientsin, and sweeps in a gigantic curve 
through Chining and Chinkiang, Soochow, 
Hangchow, Foochow, Amoy, Swatow and 
Canton, up the West River to the frontier of 
Tongking. Another starts from Chinkiang 
up the valley of the Yangtze to Luchow 
(above Chungking), thence through Kwei- 
yang (the capital of Kweichow) to Yunnan 
and the Burmese frontier at Momien (Teng- 


October 18, 1890 


to Kiouchow, on the south side of the pro- 
montory. On the west a short wire con- 
nects Chining with Kai-fong, the capital of 
Honan. Following the Yangtze route a 
new line has this year been opened through 
Kiukiang down the province of Kiansi to 
Nanyong and Canton. At Luchowa branch 
terminates for the present ot Cheng-tu, the 
capital of Szechuan. Rejoining the old 
line at Chinkiang, we find a side wire to 
Kiang-ying, while the route divides at Soo- 
chow. It would be undignified to call the 
Soochow-Shanghai line a ‘‘ branch,” as not 
only did it form a part of the original route, 
but, as according to the pamphlet before us, 
messages from the north to all places south 
and west of Shanghai (even to Soochow 
itself) are sent first of all to Shanghai. Still, 
geographically speaking. it is a branch, for 
the main line seems to pass through Soo- 
chow to Hangchow and Shao-shing, with 
which are counected Ningpo and Chinbai. 
From Foochow, or rather from Mamoi (Pa- 
goda), and Sharp Peak runs the cable to 





VIEW ON THE JOLIE’, ILL., ELECTRIC RAtLway. 


for the manipulation of the current. The 
management of this road is so well pleased 
with its operation that they have placed or- 
ders with the Thomson-Houston Electric 
Company for additional equipment. Itis a 
by-word with the citizens of Joliet that the 
Joliet Electric Railway Company’s cars are 


‘‘always on time.” 
~>_>- 





Telegraph Advances in China. 

Minister Denby’s report contains the fol- 
lowing interesting article, quoted from the 
North China Daily News : 

‘*So rapidly is the telegraph advanced in 
China that it is never very easy to put the 
finger on any one place and say : ‘ Here, at 
all events, this innovation has not come. 
And the difficulty is increased by the cir- 
cumstance that the Chinese telegraph ad- 
ministration does not keep the outer world 
posted as to their progress with anything 
like sufficient regularity. The latest list of 
regulations, stations and tariffs procurable 
was dated last year, and since its issue at 
least three new stations have certainly been 
opened. Still, even if it be a little out of 
date, itis worth studying. It opens with a 
copy of the rules, considerably condensed, 
though little altered from those given in the 
similar pamphlet of six years back. Then 
follow the arrangements made for the for- 
warding of messages over the new Corean 
government line from Seoul to Fusan, after 
which comes a kind of genealogical table of 
routes from Peking, and ending with 
Chung-fah (Ch’ang-hua), in Hainan, show- 
ing 136 distinct stations as open up to the 
close of last year. Since then, Kitan (Chi- 
ngan) and Nanon (Nan-ngan), in Kiangsi, 
on the new line from Kiukiang to Canton, 


yuch). A branch runs from Yunnan to 
Mungtze and Kia-hua, on the western Tong- 
king border to within 60 miles of the ter- 
minus of the coast line at Kwang-nan. 
Messages between these two stations of Kia- 
hua and Kwang-ran had at first to travel 
over the long stretch of wire down the 
Yangtze, and thence south through Chinkiang 
and Canton, at a cost of 36 cents a word. 
Now a short line unites Kia-hua with Pasé, 
and the circle is complete. The third main 
line runs from Peking through Tientsin to 
Kirin, thence in three directions to Aigun, 
on the Amoor, to Wenchuen (Hun ch’un), 
the point where the Russian, Chinese and 
Corean borders meet, and to Seoul, in Corea. 
There are already several branch lines 
running off from these main routes. Tak- 
ing these in order of the list, we find the 
first to be ashort line through Tientsin to 
Paoting, the capital of Chihli. From 
Newchwang a second, a little longer, runs 
down the Regent’s Sword to Port Arthur. 
At Kirin, as we have seen, the line divides 
in three—one through Ninguta to Hun- 
ch’un, where it connects with the Russian 
wire to Wladivostock ; one through Petuné 
to Aigun, opposite the Russian town of 
Blagovchensk ; and the last through the 
old trading port of Fung-huang to Seoul and 
Chemulpo. At Seoul is now established a 
Corean telegraph office, whence a cross- 
country wire runs to Fusan and connects 
with the Japanese cable. The two offices 
at Seoul are about a mile apart, and the 
lines are not yet united ; hence the arrange- 
ments to which we have already referred. 
Passing to the southern line, we see a 
branch from Chining running through 
Shantung to Wei-hai-sei, with a side line 


Hobé (Tamsui), in Formosa, opened in 188°. 
The original intention was to make the cable 
connect Tainan with the Pescadores and 
Amoy. From the latter point the wire 
now runs to Changchow, while a short line 
was Opened last year between Swatow and 
Changchow. From Canton several lines 
branch off—to the Bogue and Hongkong, to 
Fatshan, and to Nanyong (Nan-hsiung), in 
the north of the province, whence it is now 
continued through Nanon to Kiukiang, af- 
fording an alternative route to Shanghai. 
What we may call the main line follows the 
West River to Woochow, where a wire con- 
nects with Kueilin, the capital of Kuangsi. 
Wangchow (Heng-Chow) appears to be the 
next junction. From it a line passes to 
Nanning, thence ia one direction to Lung- 
chow, and in another to Kuangnan, the late 
terminus. A second line from Wangchow, 
goes to Limchow (Lien-chow), thence on 
the west to Tunghing, on the border of 
Tongking, and on the South to Pakhoi, 
Luichow and the island of Hainan, the cir- 
cumference of which seems to be thickly 
studded with telegraph stations, as at Man- 
chow, Aichow and Damchow. 

It will be noticed that the only provinces 
so far untraversed are Shansi, Shensi, Kansu 
and the bigoted Hunan. Hunan is only 
touched at Kaifong, near its northeast bor- 
der. But one treaty port is now left out in 
the cold, having ruined her chances by her 
spirit of monopoly—Wenchow. It will be 
found that the commercial or private lines 
run from Peking, through Tientsin to 
Shanghai, and down the east coast as far as 
Canton, and thence to Hongkong; from 
Chingkiang, up the Yangtze to Chingtu ; 
from Kaifong, through Chining to Chefoo ; 
and in Manchuria, from Kirin to Hunchun. 
All the great extension west along the bor- 
ders of Tonking and Burma, and thence to 
Luchow, near Chungking, is a government 
undertaking, and so, with the exception 
noted above, are the Manchurian and Corean 
lines and the Formosan cable and wires. 
But every station of any importance, offi- 
cial or commercial, has its wei-yiian, of 
whom there are now altogether 111. 
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OFFICE AND FACTORY MONTREAL, CANADA 


st. Gabriel Locks, 








PIT TSBURGH,PENN.,E.U.pE A. 


ABRICANTES DE UN COMPLETO SURTIDO DE 


LUZ ELECTRICA 


CLOROS © TUBOS 


AMBOS ARCO Y CANDENTE 
RICAMENTE ESCULPIDO.OPALO.CLARO, GRABADO,ASPERO ETC. 


APLICABLES PARA TODAS LAS SISTEMAS 


729BROADWAY NEWYORK EUneA. 








THE NEWARK MACHINE TOOL WorKs. Newark Na: 2° GOO 39e—- 





= ONLY 


a Fold Medal a a 





J AWARDED FOR 
Electric Batteries. 


The Standard Open Circuit Batteries of the World, 


AND THE BEST. 


|THE LECLANCHE.BATTERY CO., 
149 West 18th Street, New York. 
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DUST PROOF ESE 11s. 


& HALL, 


& STANLEY, 









Grimshaw Patented White Core 
WIRES and GABLES. 


PIRE, ACID, AND WATERPROOF. GRIMSHAW TAPS. 


NEW YORK INSULATED WIRE Go., 
ufacturers, 


R. E. Gataner, Secretary. Sole Man 
J. 4 Gop — Gen’! M 
" 649 & 65! BROADWAY. N. Y. 


BROWNLEE & CO., 


DETROIT, MICE. 


CEDAR POLES 


For Electric Purposes. 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. 











of the Celebrated Octagonal Red Pine Poles for 
ef Cross- 


t= Manufacturers 
Electric Railways and Electric Lighting; also Manufacturers 
Arms and Pins. 





Flectric Bells and all About Them. 


BY Ss. R. BOTTON EE. 








A Practical Book for Practical Men. 


WITH MORE THAN 100 ILLUSTRATIONS. 








SECOND EDITION. REVISED. 


PRIGE, - - 50 GTS. 


SENT POSTAGE PREPAID TO ANY ADDRESS 
ON RECEIPT OF PRICE. 


Electrical Review, 


13 PARK ROW, 


P, 0. Box 3329, NEW YORK. 











WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS eet CHICACO. 




















McINTOSH & SEYMOUR 


SUPERHEATING RECEIVER, 
o , PATENTED VALVE SEAT, 
my. AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 

















Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
Gorrespondence Solicited. 





“Cc. & Cc.” EHLECTRIC MOTORS. 


The only Motors in which the mag 
netic circuit forms a _ perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 


Pe 





One-eighth horse-power to 50 horse- _— 
power in stock. 













FAN OUTFITS. 


. Electric Blowers for Ship Ventilation. 
ai}—=) MOTORS HOISTS > MINING TRAMWAYS. 


—— Equipment of Machine Shops, Printing Offices, Factories 
/ and Entire Buildings, with Electric Power. 














New England Office, 63 Oliver Street, Boston. 
Philadelphia “| 38 South Fourth Street. 
Chicago “Phenix Building. 





OVER (0,000 MOTORS IN ACTUAL OPERATION, ~~ ———— 


“C. & C.” ELECTRIC 


: MOTOR COMPANY, 


402 «& 4204 Greenwich Street, New Work. 














o_o 





wi dele ont: stdin shy 
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> ADVANTAGES OF THE EVANS SYSTEM OF DRIVING DYNAMOS. 








ECONOMY IN ROOM. PERFECT CONTROL. 
No loss of room by reason of long lines of belting. All the space is made Each and every dynamo can be stopped or started independently of every 
available. More than double the number of dynamos can be put in the same space other without slowing or stopping the engine or other motive power. 
than by ordinary belting. In the erection of new stations, or the increase of old, 


an immense saving is realized. FOR POWER CENERATORS. 
EFFICIENCY. —_ -. Where the load is intermittent and subject to sudden 


There is no slip. Consequently there is less loss of power -— a A pnt pe shy ee. = —— de Ry ma 
in tranemicelon, and, a steady light is obtained. There is also less ee eee eee ae OD 


pressure on the bearings than by ordinary belting for the same CS ae Se oe 
amount of power. CLEANLINESS. 
SAVINC IN BELTS. The Evans System does away with long flying belts which 
Belts cost less than one-tenth of ordinary belts, and last carry a large amount of dust, and not only Is the room cleaner, 


over twice as long. The saving in belts alone nearly pays but the bearings are freer from grit. 
the royalty. 








; a = Le 
SIMPLICITY AND COMPACTNESS. For SIMPLICITY, COMPACTNESS, ECONOMY, EFFI- 
The dynamo pulley is placed in immediate contact with the driving pulley. No CIENCY and CLEANLINESS, the EVANS SYSTEM surpasses 


ive clutch i - Th Fricti 
ae Tee 4 od commons belt holders are necessary e Evans Friction anything yet devised for driving dynamos. 


Send for Catalogue “D’’ to the EVANS FRICTION CONE ‘CO., 85 Water Street, Boston, Mass. 





LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
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. ° é Writing for Catalogues, Information or Prices, YOU 

rhe Burton Electric Heater * Electric Railway Cars) WHER wit coxrrn aravor on tor ne apvenersen 

NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! ————}._ 8nd the PUBLISHER by mentioning the fact that you 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned | S8W the advertisement in the HLECTRICAL REVIEW. 


at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, 


“They are giving us.and the public entire satisfaction.’-—RicHuonp, Va., U. P. Ry. Co. f f s 8 ) 
“The heat is pleasant, sufficient and economical." —Mar.Borouas, Mass., Street Ry. Co. 
“We are much pleased with them. and know of no reason why weshall not continue to use them and 
recommend them to others.”—Sr, Louis anp East St. Louis ELecrric Ry. Co. —= 
Equitable Electric Ry. Construction Co., 416-420 Commercial Union Building, Phila., Pa. 
AGENCIES : Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. re 








lectric Merchandise Co., 11 Adams Street, Chicago, lil. 
For Further Information, Address 
THE BURTON ELECTRIC COMPANY, RICHMOND, VA. _— 


y\,Gaie Porcelain Electrical Supplies and Specialties, a. B. PRINDLE, 


EMPIRE CHINA WORKS, oF Boston. 


144% 156 Greene St., GREENPOINT, BROOKLYN, E. D..¥. ¥. 


ws Seana ee nes Rea | HAN DSOMELY ILLUSTRATED. 


T HE THE SUBJECT POPULARLY TREATED. 


prea Hell lp en wy, An Able and Interesting and Timely 


Publication. 
95 MILK ST., BOSTON, MASS. 
; PRICE, 50 CENTS. 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. ADDRESS: 
174,465, and January 30, 1877, No. 186,787. ‘ 


The Transmission of Speech by all known forms ELECTRICAL REVIEW, 


of ELECTRICSPEAKINGTELEPHONESinfringes 



































the right secured.to this Company by the above 

patents, and renders each individual user oftele- 13 fark Row. New work: 
phones, not furnished by it or its licensees, re- For the Electrical ew’s New 
sponsible for such unlawful use, and all the conse- | | it ee: oe eee eae Seton 





quences thereof and liable to suit therefor. 18 PARE ROW, NEw YORE... 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVERSAL ARC LAMPS. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 


having a pressure from 100 to 125 volts, using from eight to nine amperes ; 


when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 


which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 


Electric light stations and owners o 
that it is the best article in the market. 
THE UNIVERSAL THEATRICAL ARC LAMP. 


isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


This lamp is manufactured for stage uses, taking the place of the calcium lights, and can be used 


wherever constant direct circuits exist ; it is easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method. We are prepared to furnish complete outfits at shortest notice ; prices and references on application. 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 


7 THE UNIVERSAL ARG LAMP GOMPANY,< 


MANUFACTURERS OF 


THE UNIVERSAL SYSTEM OF ARC LAMPS AND THE UNIVERSAL THEATRICAL ARC LAMPS. 


EXECUTIVE OFFICE: 16 AND 18 BROAD STREET. 


J. H. MoCLEMENT, President. 


SALESROOMS : 49 WEST 22d STREET. 
E. S. MENDELS, General Manager. 





Tor Wenstrom Cousouinaren 
LM rs 









SS 


SSS 


Pyjamas forInoundescent Lighting 


—S 


Dyaamo nD Moron Go., oF Baxtimore, Mo. 


MANUFACTURERS OF 


ELECTRIGAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 





SPECIAL FEATURES: 


- High Efficiency. 3< Slow Speed. 


! For full information and circulars address, 


CHADBOURNE, HAZELTON & CO., 


SOLE SELLING AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES, 








BvuUy THE 


SCHUYLER APPARATUS Electric Light Fitting, 


IF YOU WANT THE BEST 


Arc Lighting System. 





Office and Factory: 
MIDDLETOWN, 


CONN. 





A Hand-book for Working Electrical Fngineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 








| By JOHN W. URQUHART. 
| 


| Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 





Chapter V. Wiring for Incandescent Lamps. 


Chapter VI. Incandescent Lighting of Ships. 
Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, #$2.00. 
SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


ELECTRICAL REVIEW, 
13 Park Row, 








P, 0, Box 3829, NEW YORK. 








iittala 
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THE EDISON MOTOR. 





























BALANCED CEARINC, 
COMMUTATED FIELD COILS, 
WROUCHT IRON CORES, 


NOISELESS CEARINC, MECHANICAL PERFECTION. 





The Edison-Eickemeyer Indestructible Armature. 





INDEPENDENT ARMATURE COILS. 


WYZa 


SINGLE LAYER WINDINGS. | 
SYMMETRY OF DESIGN. 


Wf, 
yy) 
{7 
————— ty 
SSS SS. 


STANDARD ARMATURE COIL. 


IN TWO YEARS OF LIGHTING SERVICE NO ARMATURE 
HAS EVER BURNED OUT. 

















Edison General Electric Co., 


EDISON BUILDING, BROAD STREET, NEW YORK. 





DISTRICT OFFICES: 


NEW YORK, Edison Building. BOSTON, MASS., 38 Pearl Street. 
CHICACO, Rialto Building. SAN FRANCISCO, CAL.., Edison Building, 112 Bush St. 
DENVER, COL., Masonic Building. PORTLAND, ORE., Fleischner Bidg. 


NEW ORLEANS, LA., Cotton Exchange Bidg. TORONTO, CAN., Bank of Commerce Building. 


Please address all Communications to nearest District Office. 
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NASSAU ELECTRIGAL SPECIALTIES, 


GAPSULE BATTERY. |  ELEGTRIGHL BELL OUTFIT. Electric Alarm Thermometer 


(Patented Aug. 19, 1890.) (Patented Aug. 19, 1890.) (Patented Aug. 19, 1890.) 




















SMALLEST EFFECTIVE BATTERY | —_~< 
IN EXISTENCE. The Simplest 





— we This thermometer sounds an alarm 
| whenever the temperature rises above 
This battery is | or falls below any required point. 





| and Most Com- 
———_ | plete Portable 
PERFECTLY DRY. | Pore h 


ye “ - | is operated by 
Does not Require Wiring. | the Nassau Cap- 


le Batt by 
Never Polarizes. See ao 





E. M. F., 1.07. Current, 2.20 amperes. 


—=——- ACTUAL SIZE. ———>- 








not connected by 





It is designed for use in Of- 
| tices, Schools, Hospitals, Liv- 
| ing Rooms, Baths, Breweries, 
replaced by the | Factories and all places where 
user instanta- | the maintenance of an equable 
neously when a | temperature is desirable. 


wires and can be 
withdrawn and 











renewal is nec- | 
| It can be arranged to sound at any 


distance from the thermometer, and 


case of the push 


concealed in the 
Power Constant. bation. 


essary. 


aS - | can thus be used as an infallible guard 
against fire. 





Sample by mail, $1.10. 


NASSAU ELECTRICAL C0., 19 Park Place, New York. 


a a 





ode Se 





| ——- 





INTERIOR GONDUIT AND INSULATION GOMPANY. 


A New and Improved Method of Fitting Bulidings with Insulated Tube Condults to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Gonvenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 

















ADDRESS = 


INTERIOR CONDUIT AND 
16 and 18 BROAD STRE 








INSULATION COMPANY, 


ET, NEW YORK. 








HE and the PUBLISHER by mentioning the fact that you 


saw the advertisement in thee HLECTRICAL REVIEW. 








WILL CONFER A FAVOR on both snc aovenarszx | THE HEINE SAFETY BOILER CO. 





PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 








} No contracted cpenings to drum, but full area of tubes carried out, thiis assuring free 
| circulation and dry steam. Adapted for al/ kinds of water and fuel. Manufactured both 
8 | in the East and West. Send for Illustrated Catalogue. 


WHIPPLE’S 


Flectric, fas and Street Railway 


FINANGIAL REFERENGE 


DIRECTORY 





707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Boiler Co.....82 Madison St.. Chicago, Il! 
Risdon tron Works......... ..... -San Francisco, Cal, 
Stearns, Roger & Co......... 3 Duff Block. Denver, Col. 
R. M. Huston eee Room 169, 45 Broadway, New York 
Jos. K. Rugg & Co.. 107 West Second St., Cincinnati, 0. 
Van Zile, MacCormack & Co............... Albany, N. Y. 
L. Metesser......- 34 St. Charles St., New Orleans, La. 
T. C. Gooch...... 448 West Main Street, Louisville, Ky. 
English, Morse & Co. 1221 Union Ave.. Kansas City, Mo. 
Seeger & Guernsey Co........... City of Mexico, Mexico. 
Jas. H. Harris........ 82 Madison Street, Chicago, Ills. 


AGENTS. 





For 1890. THE 





CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or | 
Steam, and Financial Standing. 

List of all Telephone Exchanges and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agents in the General Hlec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE O0o., 


NEW YORK OFFICE, 
TEMPLE COURT. 


OUR SPECIALTY: 


DETROIT, MICH. Pam ot cure 





.HOLTZER-CABOT ELECTRIC CO., 


Manufacturers and Dealers in ali Kinds of 


>t ELECTRICAL APPARATUS. $< 


Office and Warerooms: 1!1! ARCH STREET, BOSTON. 
Factory: BROOKLINE, MASS. 


Speciai Agencies: Clower & Harris, 
Dallas, Tex.; Paul Seiler’s Electric Works, 
San Franc'sco, Cal. Where a full line of our 
goods is carried in stock. 


Enclose Business 
Card and Send 
jor Illustrated 

Catalogue. 





Standard and Pony 
Extension Bells, 





ne a 

















Ce ey 
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E"*ARADAYT CARBON Co.. 
ELEGTRIG LIGHT GARBONS, 3 oerrssunce. pa 










































































SUBSCRIBE Manufacturers ig 
FOR THE oe Bi = — ’ 
NOW erectaicat review. BI i 
Something New! The most useful ~ A 
One, two, three, and D patented improve- r a 
at by oe drills for ariaalwenale RY MYM cs. 5 
p 3 Rg SPPiniG: 4 2 
| 
SENSITIVE “Rovce ¢ mareay, Qe 
vate, cages | Le Prorcceees | ab” tine | Oz 
he L | Sete | ELECTRICAL APPARATUS, : 
re tools free. Telegraph and Telephone Supplies, % 4 
Dwight Slate Machine Co.) 190, 1408 Penna, Avenue, ° 
HARTFORD, CONN. | Opp. Willard’s Hotel. WASHINGTON, D.C. | fQ pa} 
° 
= THE | im 
PARKER-RUSSELL MINING # MFC. C0. su ce i)" TROTRIC 
MERMOD-JACCARD BUILDING FOR THE 
Gor. Broadway and Locust St. Rooms 07 ana ace, | ELECTRICAL REVIEW. a 
ST. LOUIS. 4 —, 
quite | Booms’ and 4, 
UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT | | gn gm 
| | = WELLINGTON 
AAT Belt, Holder 
| an 
Washburn & Moen Mfg. Co. Page oes 
WORCESTER, MASS. | W.R.SANTLEY & 00. 





MAKERS OF WELLINGTON, Oo. 


IRON * STEEL 


MANUFACTURERS OF 





LECAL NOTICE. 


| T°? ALL TO WHOM THESE PRESENTS 
| MAY COME, KNOW YE, 
By a resolution duly passed by the Corporation 






4 pe it ° . The Onl Watches for Electricians. | k “*Hazazer & Stanley,” i 
a) |ron and Copper Wire for Electrical Purposes. ano Se | change the name of said Corporation, with permis. 
fe FOR SALE BY ALL JEWELERS. Steen y gone from “ Hazazer & Stanley " to 
| nley all.” 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, Now, by order of the Supreme Court, it is made 


Pew 
In Long Lengths, Galvanized by our Patent Continuous | Paillard Non-Magnetic Watch C0., | poration isan shail te “Stanley's Hall 
Process. A. F. STANLEY, 


192 BROADWAY, NEW YORK. | New York. Sept. 20, 1890. President. 
The Standard with all Telegraph and Telephone Companies. : 


Since the first introduction of the Electric T Ih Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every Les re as regards strength, evenness of quality, and 
conductive capacity. 

Si. Send for co Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
rice.’’ Sent free on application. 


New York Warehouse. Chicago Warehouse, | 
(‘6 CLIFF STREET. 107 & 109 LAKE 8ST. | 








>. = Bae a 









y a | 
@ | ta | 
fe PACKING. 
: pS “Prices are low yet quality tells.” ’ 
oes m3 ot HOSE,— y 
R4 ft A Corliss Engine. w at 5 
- = well designed and thoroughly built, W $ e) im 
is the best thé world today possesses. | WM ATT \NAG - * 


The Lane & Bodley Co., Cincinnati, O., have Tt R REN Ss 
a high ideal of what their engines should be, ° SS A\ -t \y) oe 
and invite their customers to say what they 
are. If you want an engine and never have 


seen one of these, write for descriptive circular. 


THE ee co., 15 ‘PA at 4 at '@) WwW, ‘ N ma, Ae Ge) a4 ‘ 
(Opposite Astor House.) 
J.H.CHEEVER teeas. J.D.CHEEVER voce 





JAMES LEFFEL & Co. 


SPRINGFIELD, O.. on 110 Lisenty ST.. N.Y. 








DOL BLE ARC LAMPS. 


No finely geared clock-work. No close fitting sliding solenoid cores. No steel pinions or pivots to rust and stick. 
No gearing to clog with dust. Practically and theoretically the simplest and best constructed Double Arc Lamp. The 
only Double Arc Lamp manufactured for both high and low tension currents. 

We offer to furnish companies using high or low tension systems with new Double Arc Lamps, guaranteed to 
work satisfactorily, and with guarantee against loss on account of suits for alleged infringement of patents. 


WESTERN ELECTRIC COMPANY, 


CHICACO. NEW YORK. LONDON. ANTWERP. BERLIN. PARIS. 
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rTraE McCcREARrRY BLBOT ERICA: SPECIAL TY CO. 





















. DB, tte Z . 2 ~~ 
aw i Ay \“ U7 - 
re i ne 
FLECTORS THIN I\\ 
BILBCTRICAL SPECIALTIES. 
SEND FOR ILLUSTRATED CATALOGUE. 


18 c& 20 CORTLANDT STREET, NEW YorRsz. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the [nited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 




















SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING 6CO., 


84 River Street. New Haven, Conn. 


Writing for Catalogves, Information or Prices, YOU For the Electricai Review’s New 
WHEN WILL CONFER A FAVOR on both the ADVERTISER WwW aa i T E Catalogue of all Electrical and Scien- 

and the PUBLISHER by mentioning the fact that you is Row, NEW YORE. ¢ 
‘saw the advertisement in the ELECTRICAL REVIEW. aie aan sont, tesa 


NATIONAL ELECTRICAL MFC.CD. 


14 & 16 Vesey Street, New York, N. Y. 

















ARE WO ie OS 0 














SUCCESSORS TO | 

Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co., | F O R —E ST 
Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 

IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE. | ADVANTAGES: 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering | Lamps when in D0- 


LAMP HANGER 

















Lamp insulated 
from hanger, 


No strain on lamp 

















all sizes of wire. All wire manufactured | _.,, connection. 
under these patents has this trade mark | sition supported e- 
affixed. NONE GENUINE WITHOUT. tinely by cross wire No danger of lamp 
The advantages of the SptirporF Wrre over any other insulated OF cable. dropping by breaking 
wie are: | or cutting of cord. 
~e ae aasadaaienenetn wire and its conductivity are | Core in IS€ only 6 





preserved against the deleterious effect of dampness. “* 
$d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or when raising or lower- 
unwind from the ends. | 


Kase of Operation. 

















| 
4th. A greater length of wire prepared under the SPLirporF patents can be wound in a given space | in ] L Pri 
than wire insulated by any other process known. | g amp OW 1¢6, 
5th. Since the strength of a magnet depends upon the number of its convolutions, SPLITDORF 
InsuLateD Wire will produce a much stronger magnet of a given size than any other wire in 
the market. 
Wire covered with cotton by the SpiirporF patents is fully equal in every respect to wire covered 
with silk under any other process, while Sp.irporF silk covered wire is far superior to the ordinary silk 
covered wire, in that so much finer silk can be used and such a decrease in bulk effected. MANUFAC TURED BY 





Electric Works 
GENEVA, OHIO. 


Annunciator, Office, etc., etc. 





| 
| 
| 
| 
Having increased our plant ten-fold, we shall be able to furnish wire at short 
notice. We manufaoture all grades of wire, Magnet, 


Factory, 


SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED IN COLORS. 
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DAISY CHAIR FOR T OR 
GIRDER RAILS. 


W HITE, 
Patented Material for Street Railway Roadbeds, 


— Aliso = 


CABLE, ELECTRIC AND ELEVATED RAILWAYS. 


12 Pearl Street, Rooms 6 and T, Boston, Mass. 
NEW YORK OFFICE, 52 WALL STREET, ROOM 41. 








EUREKA CHAIR FOR CHANNEL 
IRON FORM OF RAIL. 


Correspondence Solicited. 





CARBON PLATES # CARBON BATTERIES 


ELECTRIC LIGHT CARBONS. 
MADE FROM NATURAL GAS BY PATENTED PROCESS. 


—— ADDRESS —— 
SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 


Eurexd Tempered Copper Company. 


NORTH EAST, PA., 


ONLY MANUFACTURERS OF PURE COPPER TEMPERED POR 
Brush Gopper, fommutator Bars, fopper Wire, fear Pinions, 
Rearings, Trolley Wheels. 


WESTERN SALES OFFICE: EASTERN SALES OFFICE: 


225 DEARBORN STREET, CHICAGO. 35 BROADWAY, NEW YORK 
weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRISBURG, PA. 

















IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New Y¥« -* oe » Messrs. W. R. henge Co., 174 Fulton Street. 
v En ginal ‘ome ce, Messrs. John Post, Jr. & Co., 70 Kilby St., Bo 
Baltimore Uftice, Messrs. Thomas K, Car rey & Bro., "26 Light St., Balt. 


WESTERN OFFICE, MESSRS. Ewoussn, MORSE & CO., KANSAS CITY. MO 





Tan WESTON STANDARD 


VOLTMETERS fl AMMETERS. 





These instruments are the most accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 
Address 


WESTON ELECTRICAL INSTRUMENT CO, 


Office and Factory 114 & 116 William St., NEWARK, N. J. 








JOHN A.ROEBLING’S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weather-proof, 
Office and Annunciator Wire. 


¢ MACNET WIRE «- 


AND ALL OTHER KINDS OF 


Insulated Electrie Wires and (fables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 





| 
= SEND FOR CATALOGUE AND PRICES. :; 





JOHN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREE'. 
173 Lake Street, Chicago. 


WORKS: - - 


8 California Street, San Francisco. 


TRENTON, N. J. 





mH CROCKER- WEE LER 


PERFECTED 
NRIOTORNnS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the jeoting Manufacturing 
Companies to 


THE MOST PERFECT MOTOR MADE. 
Estimates ang Lea Sie for Electric 
CORRESPONDENCE INVITED. 
430-432 WEST 14TH STREET, NEW YORE. 


8. 8. Wi F.B, 
“President. On Fico Pres't 








suc 8 D 
4 


NATIONAL CAREEON CC® 





CLHEVHLAND, OHIO. 





MANUFACTURERS OF 





ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 
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Electric 
Railway 
Supplies 


FOR ALL 


SYSTEMS. 


POLES. 


——— 


Plain Wood Poles in any 
quantity. 
Octagonal Wood Poles, 
the neatest 
made. 
Latticed Iron Poles of 
extra strength. 





POLES. 


Angle-Iron Poles : 
Superior to Pipe 
Poles, at about half the 
cost. Will stand any 
strain met in practice 
without deflection. 


BRACKETS. 


Angle-lron Brackets: 

Much stronger and 
neater than those made 
of piping. Always re- 
tain their shape. 








TRY US ON 


INSULATORS, 
POLE-TOPS, 
BRACKETS, 
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AZ, 


SZ 
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T WESr 
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PPL om: 








LOOK TO US FOR 


ea | 


STATION MATERIAL, 
INSULATING MATERIAL, 


SE 


~ FUSE WIRE 
Accurately tested 
for carrying capa- 
city, in all sizes. 





Also, Safety Strips | 
| FOR FEEDERS. 


and Cut-Outs in 
ent 


SWITCHES, 


CAR EQUIPMENTS, 
LINE MATERIAL. 


| The Wire that gives the 
Highest Line Insulation. 


SIMAPLEX 


Main and Branch Switches for Station Use. 
Novel Snap Switch for use with lights. 


ble,Safety Switch for 


use with headlights. 


The best Overhead Switches. 


"HEADLIGHTS 
For use overhead or on 
dashboard. Also. fusi- 









“TREBLE ”’ 








WE HAVE A FINE LINE OF 


CONSTRUCTION TOOLS, POLE-HOLE 
AUGERS, IMPROVED TREE TRIMMERS, 
RAIL DRILLS, BLOW-PIPES, CcOME- 
ALONGS, PULLEY BLOCKS, CLIMBERS, 
PLIERS. 


‘BERNSTEIN 
LAMPS 


Consume little 
current and have 
. long life. For any 
The Wire that pays best socket, any volt- 


inthe longrun. age, ide them. 


FOR MAINS. 


INSULATORS. 
New Trolley Insulator, extra light and strong, 


giving the best of insulation. 
ing, and is quickly applied. 


Requires no solder 


Trailer Connection 

For lighting tow-cars. 
New design, with dead 
ends. No more grounds 
or shocks. 


CENTER CURVE INSULATQR. 
Combines Greatest Strength and Wighest Insulation. 














190-192 
FIFTH AVENUE, 


CHICACO. 














- NOISELESS 
ARMATURE 
PINIONS. 


Our special make will outwear 
rawhide several times, and still 
have a lower first cost. 








ARMATURE 


wo —))-)) bearings. 


GIVE US A TRIAL ORDER. 


CAR FIXTURES. 


We are the 
designers and 
ie makers of the 
only artistic 
ones in the 
market. Send 
for cuts and 
prices. 


Finest Assortment 


— OF — 


STATION 
FIXTURES. 

















BAST SBAGINAW, MICE. 





GEDAR POLES 


—— FOR 


ELECTRICAL PURPOSES 





A SPECIALTY. 


ASK. FOR PRICES. 
Deliweread any part of the United States. 





WRITE US FOR 











SSS 


s <S 





=_“eGanien Lower 
THAN EVER BEFORE. 





WOODBURY ENCINE CO., 


ROCHESTER, N. Y. 





Writing for Catalogues, Information or Prices, YOU 
WILL CONFER A FAVOR on both the ADVERTISER 
and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the HL ECTRICAL REVIEW. 





MA ANUFACT TURER 





dE Mone ) 


Th simaren 


WESTERN AGENT 
Gh HARMOY Nt 


MANAGER, 





eee ee 
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The Oaly PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, %* X 
*x & The Action of Acids and Cases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 
UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 


THE ELEKTRON MANUFACTURING CoO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC LESTE MOTORS AND DYNAMOS. 


MOTO Hn Ss 


FOR RUNNING 


Shops, Elevators and Machinery 


OF ALL KINDS. 


























EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 2=S 
High Efficiency, te 

Low Speed, Perfect Regulation, Wf 
Simplicity. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1IRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


* PATENT “K_ K.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT 


——¢ ELECTRICAL. SVPPLIES. # 


AGENTS FOR DO YOU WANT THE BEST COODS? DO YOU WANT GOOD PRICES? 
DO YOU WANT PROMPT SHIPMENTS? 


If so, Write us for Quotations, 


ae SOUTHERN ELECTRICAL SUPPLY COMPANY, 


WIRES, TAPE AND CORD, 


CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 


THE AMERICAN CIRCULAR LOOM CO., 
SOLE MANUFACTURERS OF 
PATENT VW OVEN INSULATED WiRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


Western Agents: BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL CO., 620 Atlantic Avenue 
Chicago, Ill. A 


RAITT OUTPIPITS 


Battery or Electric Light Circuits. 








(SOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ’ 
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FORT WAYNE ELECTRIC COMPANY, 


=< FORT WwaYyYNE, IND. > 


MANUFACTURERS OF THE 


Malley nti Syste ol Ling Distant Unvandesent. Lighting 


AND THE 


EEK Wood Automatically Regulating *eKKx 


ARC DYNAMO AND LAMPS. 
Main Office, FORT WAYNE, IND. 








> —>- ->- 
‘ 4 } 

BRANCH OFFICES: 

NEW YORK, ~ 115 Broadway. 

PHILADELPHIA, 907 Filbert Street. 

PITTSBURGH, PA., 533 Wood Street. 

CHICAGO, - - 185 Dearborn Street. 

SAN FRANCISCO, 35 New Montgomery Street. 

DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES : 


FORT WAYNE, - - - - INDIANA. 
BROOKLYN, ~ - - - NEW YORK. 





SLATTERY INCANDESCENT DY DYNAMO. 

















¢ —- —? —> 
THE IMPROVED 


_SORRUGATED TUBE FEED WATER HEATER, 


S41kAM cine oo A 








INSULATED WIRE. 








Telegraph, Telephone Electric Light = — 




















3 S 5 
gés3 2 
WIRES AND GABLES sgicg = ee gibt 
) . fg8e2 =, 112 Liberty Street, N.Y. 
g% Ses: 23 ty 
HARDTMUTH EMPIRE CARBONS. <2 32.2,2: Lon 
HARD AND SOFT CORED £22895 /2 8 me) C0. CONNER, Mer. 
\2B(SsSsle5 eae, —-24 S. 7th SL, Philadelphia 
a cs S$o8o|S% heen 
Mason Primary Batteries. = ;2\2:::\:: HL 8, WALKER, 
HOUSE WORK MATERIAL 42 fis ee Tee aie 
. go £2," 8a icago. 
Batteries, Wire, Bells, Push-buttons, Flexible Cord, 33 2s 3 — 
Burglar Alarms, Etc., Etc. = 5 S35 = RUSSELL & C0, 
e & = St. Paul, Minn. 


ELECTRIC LICHT MATERIAL. ae ea te: 0 (9 
ve Gtnoute, Lampe, Paimnes, ooaiee, aaaetiae, WAINWRIGHT MANUFACTURING COMPANY, 
Sto.» Bto- OF MASSACHUSETTS, 
ALIX KINDS OF SOLE MANUFACTURERS OF THE 


E LE CTI R i CA ‘§ S U p p> L i ES Corrugated Tube Feed Water Heaters, Surface Condensers, 
Expansion Joints, Expansion Tubes for Compound Engines. 
Send for Wire Price-List and Catalogue to zs 
SEND FOR CATALOGUE A" TO 


The Empire City Electric Co., 15 Dey Street, N.Y. § OLIVER STREET cvuloan Building), BOSTON, MASS. 
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OTIS ELEGTRIG ELEVATO 


FOR STORES, OFFICE BUILDINGS AND RESIDENCES. 


ITH the rapid introduction of electric light and power stations into nearly every city and 

town in the civilized world, a source of power of unsurpassed cheapness and great relia- 

bility has been made available for the performance of work needed for domestic service in build- 

ings of every description; yet, notwithstanding the many advantages of this motive power, its 

safety, simplicity, extraordinary efficiency, the absence of noise, smell, smoke, ashes and heat, also 

freedom from liability to damage by frost or by unskilled attendance, its adaption for elevator 
service presented many difficulties. 

Elevator machinery, as a rule, meets with the roughest manipulation while in use. No other 
apparatus operated by electric power is exposed to such strain—not even in street railway service, 
where, at least, the same operator is constantly in charge, and a systematic inspection considered 
indispensable. 

By carefully considering these special conditions, we have succeeded in perfecting an Electric 
Elevator which is well suited to many places where it has heretofore been impracticable to use 
such an apparatus. The winding machinery and safety appliances (including the Safety Governor, 
the Gravity Wedge Safety, the Automatic Stop-motion and the Slack-cable Stop; also the devices 
for controlling the movement of the elevator car) are such as we have been constantly building 
for the past 25 years; consequently, in the elevator proper there are no experimental features. To 
give motion to the elevator machinery, we connect therewith, and make a part of the same, the 
very ingeniously constructed Motor invented by Mr. Rudolph Eickemeyer, of Yonkers, N. Y., 
which possesses many novel and meritorious features especially adapted to elevator service, for 
which it was expressly designed. This Motor, when so combined with the elevator, stops and 
starts with a gradual movement, and consumes power only in proportion to its load, and only 
while the elevator is in use, thus effecting the greatest economy in the consumption of power. It 
possesses in the highest degree the best points of motor construction, and the highest efficiency 
yet obtained. Simple and accessible in all its parts, of the best material to meet electrical and Wg 
mechanical requirements, it is also protected by its unique construction, which makes the Motor 
completely iron-clad without adding any unnecessary weight. It has, further, the special advantage . 
of a powerful field and the shortest possible magnetic circuit, which entirely prevents ‘‘sparking” at the commutator, and affords perfect self-regulation. It may also be 
added that, although it possesses a very strong magnetic field, yet there is no external magnetism iv the machine, and, consequently, there is no danger of damaging a good 
watch, even if placed in contact with the casing. The Motor is so coupled to the Elevator gear that it starts and stops with the winding machinery, the whole being under 
perfect control of the operator in the car, thus forming a self-contained apparatus, free from jerky and irregular running of detached gearing, as when operated by belts. 

After several years of careful study and practical experiment, and having had several of these machines in actual service for a number of months, we are prepared to 
offer elevator users the first Electrical Elevator that we bave found to be successful in meeting the important requirements of easy and gradual starting and stopping of the 
car, concurrent action of motor and winding machinery, and utmost economy of operation. 


OTIS BROTHERS & CO., 38 Park Row, New York. 


ALSO MANUFACTURERS OF THE 


STANDARD HYDRAULIC PASSENGER AND FREIGHT ELEVATORS AND STEAM ELEVATORS. 


Dndusties. THE BRODIE TREE INSULATOR 


CAN BE SET 
A Journal of Engineering, Electricity s Chemistry 


AT ANY ANGLE DESIRED, 
—— FOR THE — 


MAKING ALWAYS 
MECHANICAL AND MANUFACTURING TRADES. Perfect [nsulation for Wires, 
PUBLISHED EVERY FRIDAY. 
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Manufactured and Sold by 


HE. Swift Manufacturing {o., 











ANNUAL SUBSCRIPTIONS. Po a. 

GHEE Dee eees, CONE POD oo sic cnwecesgdemebor os de sdees behswas $6 00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 34 OLIVER ST., BOSTON, MASS. 

INCLUDED IN THE POSTAL UNION, Post Free............. .. 9 00 8 00 





INDIA,CEYLON,STRAITS SETTLEMENTS, CHINA,JAPAN,&c.,Post Free 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


GEO. CAWLEY, 358 STRAND, LONDON, W. C. F 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. UREKA EMPERED OPPER OMPANY 
American Subscriptions to “ Industries” are received by the Publisher of the ’ 
NORTH EAST, PA., 


ELECTRICAL REVIEW, 13 Park Row, New York. 
ONLY MANUFACTURERS OF PURE COPPER TEMPERED POR 


Grimshaw Patented White Core | prash go i ii 
pper, Gommutator Rars, fopper Wire, Gear Pinions, 
ee gee SOLES. Bearings, Trolley Wheels. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPR, 
WESTERN SALES OFFICE: EASTERN SALES OFFICE: 


‘eao a 001 sroapway. w. y. | 225 DEARBORN STREET, CHICAGO. 35 BROADWAY, NEW YORK, 


SIELECTRIC MERCHANDISE COMPANY, '< 


Opposite Pullman Building, 11 ADAMS STREET, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALI SYSTEMS. 
Standard and Special Designs for Car, Station and Line Work. 
CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED, 














W. R. MASON, 
Gen’! Manager. 
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TNE TNOMSON 
RECORDING WATT METER 


me Simple in Design « Construction 























Direct Reading. 


> Adapted for Continuous ca 
Or Alternating Currents. == 








FOR LIGHTING INSTALLATIONS. 


10, 25, 50, 100, 150 Ampere Capacity. 
For 50, 75 and 100 Volt Circuits. 























FOR MOTOR INSTALLATIONS. 


25, 50, 100 and 150 Ampere Capacity. 
For 250 and 500 Volt Circuits. 








SEND FOR ILLUSTRATED PAMPHLET. 


THOMSON-HOUSTON ELECTRIC COMPANY, 




















620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
405 Sibley Street, St. Paul, Minn. Wall and Loyd Streets, Atlanta, Ga. 
115 Broadway, New York City. 215 West Fourth Street, Cincinnati, Ow~ 
1110 Noble Street, Philadelphia, Pa. 15 First Street, San Francisco, Cal. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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INCANDESCENT LAMPS FOR ARC LIGHT CIRCUITS 


ESPECIALLY DESIRABLE FOR STREET AND STORE LIGHTING. 
A NECESSITY TO EVERY LIGHTING CO. He ALL OUTSIDE PARTS OF INSULATING MATERIAL. 


INCANDESCENT LAMPS FOR MULTIPLE CIRCUITS 


ANY VOLTAGE. CAPPED FOR ANY SOCKET. 


BERNSTEIN ELECTRIC Co. 


CHICAGO OFFICE, 190 FIFTH AVE., GEO. CUTTER, Agt. 620 ATLANTIC AVENUE, BOSTON, MASS. 






















































SEALINE wiser ano rine-rnoor LIQUID PAINT 
WATER AND FIRE-PROOF 
Used for the following Electrical f= = , DYNAMO BASES, 
Purposes: _ : 
INSULATINC, Ply. LAMP HOODS, 


CONNECTIONS, PAINTING EXTERIOR 


EXTERIOR CABLES, ta 
CONVERTER BOXES, = 
CUT OUT BLOCKS, 


: OF WIRES, 
AND ALL KINDS OF IRON AND TIN WORK. 





HAS NO DISACREEABLE ODOR. 














MANUFACTURED BY 


maa} SEELY & TAYLOR MANUFACTURING COMPANY, 


++ SAWYER-MAN& 
any CANDLE Power «= |_—s LY (WY PPS _—s To any soover 


New Series Lramp and Socket 


FOR ARC CIRCUITS. 





— A. TAYLOR, 
Sec. and Treas. 





























SAWYER-MAN ELEGTRIG GO. 


510-534 West 23d Street, 





SEND FOR CATALOGUE. Sm S NEM YORK. 
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STATION MATERIAL, 
INSULATING MATERIAL, 


POLES. 








CONSTRUCTION TOOLS, POLE-HOLE 
AUGERS, IMPROVED TREE TRIMMERS, 
RAIL DRILLS, 


Our special make will outwear 


WE HAVE A FINE LINE OF 
rawhide several times, and still 


BLOW-PIPES, COME- 























Much stronger and 








Electric f W 
Railway ch! E & r fn oat 
. \ 
Supplies ¥% Pi 4 190-192 
FOR ALL { % ELECTRIC I FIFTH AVENUE, 
SYSTEMS. { Q). CHICAGO. 
‘ened ) we 
POLES. }} SY Pp [> LY G ae 
— | 
Plain Wood Poles in any ) 
quantity. nN ———— 
Octagonal Wood Poles, } 
ses" SY GEWERAL HEADQUARTERS FOR EVERYTHING ELECTRIC NOSELES 
Latticed Iron Poles of | = ARMATURE 
extra strength. O4 20c Look TO US FOR cs PINIONS. 
» 
¢ 
Angle-Iron Poles : q - —s CAR EQUIPMENTS, | ALONGS, PULLEY BLOCKS, CLIMBERS, have a lower first cost. 
Superior to Pipe Bh LINE MATERIAL. | PLIERS. 

Poles, at about half the | (| 

os ew | y FUSE WIRE | The Wire that gives the FOR MAINS. | BERNSTEIN ‘a = ARMATURE 
without deflection. Accurately tested | Highest Line Insulation. | LAMPS WES) BEARINGS. 

or carrying capa- | x 
city, in all sizes. MW a —— GIVE US A TRIAL ORDER. 
BRACKETS. y Also, Safety Strips S I =o | long life. ewe 
Ragen Ss: y arcety "| FOR FEEDERS. in the tong run, | Socket, any volt- | CAR aaa syonges 


Try them. 
<= We are the 








Ya 


neater than those made 








> Of piping. Always re- 
7 tain their shape. 





SWITCHES. 


Main and Branch Switches for S'ation Use. 
Novel Snap Switch for use with lights. 


Iw 





SZ 


TRY US ON 


INSULATORS, 
POLE-TOPS, 
BRACKETS, 
© POLES. 


VSN 


HEADLIGHTS 


For use overhead or on 
dashboard. Also, fusi- 
ble Safety Switch for 
use with headlights. 


SZSZ 


NZNZS 












The best Overhead Switches. 












; designers and 
za makers of the 
only artistic 
ones in the 


| INSULATORS, 


New Trolley Insulator, extra light and strong, 


giving the best of insulation. Requires no solder 











ing, and is quickly applied. market. Send 
= s t= es A ee ee for cuts and 
: : prices. 
Trailer Connection 

For lighting tow-cars. Finest Assortment Re 
New design, with dead ia 
ends. He more grounds ae F 
Gi . or shocks. § 
“TREBLE ’’ CENTER CURVE INSULATOR. STATION b 
Combines Greatest Strength and Highest Insulation. FIXTURES. f 





STEVENS & BABCOCK, 


BAST BSBAGINAW, MICE. 


GEDAR POLES 


—— FOR = 





A SPECIALTY. 


ASK. FOR PRICES. 
Deliwered any part of the United States. 





WRITE US FOR 





——AnO—— 





THAN EVER BEFORE. 


WOODBURY ENCINE CoO., 
“ ROCHESTER, N. Y. 








Writing for Catalogues, Information or Prices, YOU 
HEN WILL CONFER A FAVOR on both the ADVERTISER 
and the PUBLISHER by mentioning the fact that you 
saw the advertisement in the HLECTRICAL REVIEW. 








MANUFACTURER OF 


cs 


WESTERN AGENT 
cA HA RMOUN> 


MANAGER. 

MO nITOR t ELECTRIC 

\49 WABAS Ht! ave 
CHICAGO 
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DAISY CHAIR FOR T OR 
GIRDER RAILS. 


T. WHITE, 
Patented Material for Street Railway Roadbeds, 


—— ALSO —— 


CABLE, ELECTRIC AND ELEVATED RAILWAYS. 


12 Pearl Street, Rooms 6 and Tf, Boston, Mass. 
NEW YORK OFFICE, 52 WALL STREET, ROOM 41, 





EUREKA CHAIR FOR CHANNEL 
IRON FORM OF RAIL. 


Correspondence Solicited. 





ir. flassner’s fry Battery 


OPEN CIRCUIT WORK. 





THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 


No. Height. Width. 

18. Rectangular (Double Ceil), 7}in. 3% in. x 3} in. 
17. 4“ - 7} se 3§ “ It “ 
16. Cylindrical (Enameled) 7 “ 3 in. diam. 
15. - a Bere 

10. oe 5} sé 3 “a 

19. Oval, 63“ 32in. x1} in. 
02. Rectangular, “ar 3a" Ye 





A. SCHOVERLINC, 


Sole Agent and Manufacturer, 
111 Chambers Street, NEW YORK. 








weitmyer Patent MPurnace, 


MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
BARRISB 


UWRG, PA. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS 


New York Office, Messrs. W. R. Fleming & Co., 174 Fulton Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Uftice, Messrs. Thomas K,. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO, KANSAS CITY, MO. 





TEH WESTON STANDARD 


VOLTMETERS AMMETERS. 





These instruments are the cae accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 
Address, 


WESTON ELECTRICAL INSTRUMENT 00, 


Office and Factory 114 & 116 William St., NEWARK, N. J. 





JOHN A.ROEBLING’S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weather-proof, 
Office and Annunciator Wire. 


¢ MACNET WIRE 


AND ALL OTHER KINDS OF 


Insulated Electrie Wires and (lables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. ~ 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 








SS SEND FOR CATALOCUE AND PRICES, = 








JONN A. ROEBLING’S SONS GO., 


NEW YORE OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 
173 Lake Street, Chicago. 8 California Street, San Francisco. 


WORKS: - - TRENTON, N. J. 





TH CROCKER- WHEELER 


PERFECTED 
MIOTOERNS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by A... beating Manufacturing 
THE MOST PERFECT MOTOR MADE. 
Estimates ang. pany Ma Rte ty for Electric —— 


connasronDEnce INVITED. 
430-482 WEST 14TH STREET, NEW YORE. 


sae 7. Coe = 








sues D 
a 


NATIONAL CARE ON CQO 





CLEVELAND, OHIO. 





MANUFACTURERS OF 





ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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*{ JULIEN STORAGE BATTERIES be 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, FOR BATTERIES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. - 926 Drexel Building, Philadelphia, Pa. 


STOGK OF MILLING GUTTER BLANKS CARBON PLATES # CARBON BATTERIES 


(Annealed), forged by WILLIAM JESSOP & SONS, Limited, | wane FROM NATURAL GAS BY PATENTED PROCESS. 

















of their 
—— ADDRESS —— 
3 C T | SOLAR CARBON & MANUFACTURING CO., 
ost ast ool Steel. 95 & 97 FIFTH AVE., PITTSBURGH, PA. 
Sizes, - - - 4 inches diameter, 5-8 inches thick, 
7 ” Varying’ sige ie d aS ah ng j Wt GENUINE | aye 
Varying by inch in diameter and face. HINGOTS & MANUFACTURE Roy hen -Cl-8 20), Pas 
Price, 25 CENTS per Ib. Fes TRADE MARKS | INGOTS, CASTINGS & MANUFACTURES. 


THE GARVIN MACHINE CO. (We . nMiietaeiaceaice ae 
Jt AANU TURERS OF F SPHOR 
iy, ee ; BRONZE IN 4: UN! EC TAT S AND OWN 


Laight and Canal Streets, New York. 











26 to 1,000 H. P. 








~— are the combined result of Ju, a 
automatic cut-off regulation, and 
islon of all details. They are ae eed 
i for heavy “- oon dut; 

attainable Roonomy 


sumption all ie peculation 80 
ed Automatic Cat-off pees 38 200 
amo Machines a Specialty. ilineteated 

Cireu to practical Steam 
Engine Constructiou and performance, free by mail. 
Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 
FAIRBANKS, Seted a Cor menea Western lapaennetnen, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul! 
ALBERT FISHER. 89 Liberty Street, New York, Eastern Agent. 4. W. ROBINGCH, 164 Washington St,, Chiengs. Tl. Robinson & Cary Company, &. Peal, Mins 


THE WALKER ELECTRIC C0, N=W ENGLAND BUTT Co.. 


MANUFACTURERS OF THE MANUFACTURERS OF 


WALKER ELECTRIC METER,  ({\y 24/22 Machiwenr 


THE ONLY RELIABLE METER IN THE MARKET, \y ] aman H, 
Ms 



























50 BROADWAY, J, «TELEPHONE 
Guo. MARKERS vicr-breat, Gent stonacer, NEW YORK, U. S. A. F blectric Light Wire, 


LARGE SINGLE AND DOUBLE 


1 
rt 











POND ENGINEERING CoO., BRAIDERS 
ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. FOR COVERING CABLES, 
Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hichest EFFICIENCY. Single, Double and Triple 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 





ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. WINDERS, 

CHARLES R.VINCENT & CO.. Horizontal and Upright 
15 CORTLANDT STREET, NEW YORK, P r 

aping Machines, 


Ball High Speed Automatic Gut-off Engines 
MANNING FY VERTIOAL TUBULAR BOILERS, 


Complete Steam Plants Furnished and Erected. 


WILLIAMS «& POTTE:FE, 
15 CORTLANDT ST., NEW YORE. = 


Engineers # Contractors, 


GENERAL ACENTS, 


Cabling Machines, 
. Measuring Machines, 
= Stranding Machines, 
Rte., Etc. 





STRAIGHT LINE ENGINES svat CasTinee © aPmCLaLry, 











Fe Newel 








ty 
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TNE NATIONAL TRANSFORMER SYSTEM 


oF IN Ca aes LIGE TiN G. 


COMPLETE 


flentral  §tation 


EQUIPMENTS 
FOR 


Light or 
Power Ee 
DISTRIBUTION. 











COMPLETE 


DIRECT CURRENT 


SYSTEM 
FOR 


Isolated 
Lighting. 


FI . = 





— NATIONAL ELECTRIC MFC. 


GEO. B. SHAW, - - - o 


BAKER, BALCH & CO., Gen’l Agts. - - 
THOMAS WOLFE, Southwestern Agt., - - 
LITTLE, McDONALD & CO., Gen’! Agts., - 
METCALF, REED & CO., Western Agts., - 


NATIONAL ELECTRIC DEVELOPMENT CO., 


SIMPSON-DAVIS ELECTRICAL CONSTRUCTION co., v Agents, Te Pee Oy ee ee et 


A. IRVINE, Agent, - - - - 


Union Depot Hotel, Kansas City, Mo. 
141 East Seneca St., Buffalo, N. Y. 
1517 Larimer St., Denver, Col. 
NATIONAL ELECTRIC MFG. & CONSTRUCTION sai - - - - - - . - . 





BRau Claire, Wis. 


CHAS. M. BLANCHARD, Agent, 
L. N. COX, Agent, - - 
W. N. GRAY, Special Agt., - 


- Seattle, Washington. 


PITTSBURGH ELECTRIC CO., Special Agts., - . 
Tower Building, No. 50 Broadway, New York City. 
History Building, 723 Market St., San Francisco, Cal. 
Winnipeg, Manitoba. 


2 ae 


OUR APPARATUS 
18 OF THE 


Highest Ffficiency, 


MECHANICALLY AND 
ELECTRICALLY. 








We guarantee its operation 
AND 


Protect our Customers. 


We are Prepared to Undertake the 
CONSTRUCTION 


Flectrical >< Plants 


Of Whatever Magnitude. 
CORRESPONDENCE SOLICITED. 














| } 








GEN’L MANAGER. 


Girard Building, Philadelphia, Pa. 
16 Fifth St., S. E., Washington, D. C. 
. Room 12, Chamber of Commerce, Cincinnati, 0. 
531 Wood St., Pittsburgh, Pa. 


- Emelie Building, St. Louis, Mo. 





———— 














MANUFACTURED UNDER 


AUTHORITY OF 





—== THe NEW =— 


EQISOR-LALANDE BATTERY. 








seen 


THOMAS A. EDISON. 


ial as, lee, 
EDISON-LALANDE BATTERIES IN THE WESTERN UNION , 


‘of them 

d ex- 

, ete. 
jrances to 
and tena- 
also seen 

it has been 
sin tins, etc. 


ATORS. 


ave sold to 
Baltimore, 


ilways. 
Ose their 
9 the 


tes. 
ted 


‘Se. 





BUILDING. 


The recent fire in the Western Union Building in this city, ae 
our readers are aware, completely wiped out the battery 
plant, including both mains and locals. Recognizing the 
value of the Edison-Lalande Battery, especially for fond work and 
its Geen, Ae over the ordinary blue-stone cell for this purpose, 
the Western Union Company late on Saturday afternoon, the day 
after the fire, ordered twenty cells from the Edison Manufacturing 
Co. It was too late to get anything expressed that day, but with 
his characteristic energy, James F. Kelly, general agent of 
the company, had the cells brought on from the factory by 
wagon, accompamed by Mr. Gladstone, superintendent of the 
factory, who set them up in the Western Union Building that 
same night. 

On the following day 50 more were delivered and since then 
about 280 cells have been set up. These have replaced over 1600 cells 
of ordinary blue-stone battery, which would have been netessary. 

The rapidity with-which the Edison-Lalande battery can be set 
up and its immediate readiness for maximum work were thus 
brought out with great prominence on this occasion, and the 

ptness of the Edison Manufacturing Company in meeting the 
lemand made upon them was no doubt appreciated by the 
‘Western Union authorities. 





sNCANDESCENT LAMP 















Edison ‘itieestuateninn Company, 


JAMES F. KELLY, General Sales Agent, 


I9 DEY STREET, NEW YORK. 
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33GENUINE TELEPHONES FOR EXPORT. @& 














THE TROPICAL AMERICAN | ELEPHONE GOMPANY 











Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST .INDIES. 











American Bell Telephones, Blake Transmitters and Magnetos. 
Tropical American Telephone Sets and Switchboards of all Sizes. 


“Williams” Magneto Call-Bells, and Standard Switchboards. 
— = Patented Telephonic Apparatus and Supplies of all Sorts at Lowest Prices. = 


Send for New Illustrated Catalogue and Price List to 


New York Office, direct: No. 18 Cortlandt St. -or-— Boston Office: No. 95 Milk St., Box 3318, P. 0. 











THE E.S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS, DESTINATION BEING GIVEN. 





Standard Electric Supply Co., 


180 SUMMER ST., 


BOSTON, MASS. 





Electric Supplies and Latest Specialties 





ELECTRIC LIGHTING, 


“FOR 








ELECTRIC RAILWAYS. 





SOLAR GARBONS FOR ARG LIGHTING. 


CARBON BRUSHES FOR DYNAMOS & MOTORS. 





THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 


Cleveland Are Light Cut Outs & Gang Switehes 
Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered «‘lexible Conducting Cord | 

of various sizes for Incandescent Lighting, - 


Spikes, Pole Steps, Lag Screws, Drive Screwa, 
Turn Ruekle« Fta 








E. F. WHITE, MM. E., 
V. P. and Mech. Eag’r. 
F. BOURNE, 
Electrical Eng’r. 


Cc. J. FIELD, M. E., 
Pres’t and Chief Eng’r. 
J. W. CRAWFORD, 
Secretary. 


Field Engineering Company, 
15 CORTLANDT STREET, NEW YORK. 
Consulting and Contracting Engineers. Complete Equipment of Electric Street Railways. 
STEAM POWER PLANTS. STATION CONSTRUCTION. CONDUITS. 


EiItLL,’s 


DOUBLE-POLE CONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILE WORKING ON THE 


W. D. MAC QUESTEN, J. B. CRAVEN, 
Consulting Eng’r. Asst. Eng’r. 
F. UHLENHAUT, Jr., M. E., 
Asst. Eng’r. 














Converter or on the Secondary Circuit. 


W. 3. NILL, 


188 OLIVER ST., BOSTON, MASS. 








The agg hiatal ‘aap viimpesyet | co. 














AT NTE Yi YT Nl 
| 


Refine TAM 


LECT ia 


BLBCTRICAL SPECIALTIES. 
SEND! FOR ILLUSTRATED CATALOGUE. 
18 & 20 CORTLANDT STREET, NEW YORE. 


EXTRACT FROM THE REPORT 


—-, OF —— 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground fire [,ight Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 
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Central Electric Company, 
116 & 118 FRANKLIN STREET, CHICAGO. 
Electric Railway Supplies, Bare Trolley Wire, Insulated Feeder 








Wire, Jordan's Trolley Wire Insulator and Supporter. 
9 N7 


ABSOLUTELY SAFE AND RELIABLE. NO SMOLDERING. 








Connected by Private Wire with General Western Agents for 


Postal Telegraph Cable Co. ~, 4 “ OKONITE and CANDEE WIRE. 


TRADES MARK. 


THE CENTRAL SPARK ARRESTER. 


This device prevents the dropping of Sparks from Arc Lamps. It aiso keeps flies and other insects from getting in the globe. 


THE PERRY WIRE PEELER. 


This handy little tool is becoming very popular with Bell-Hangers and Incandescent Wire Men. 


THE HOT WIRE LIGHTNING ARRESTER. 


No Magnet or Self-induction. Furnishes absolute protection and is automatic in its action. Our price on these instruments is very low. 








WE ALSO CARRY A FULL LINE OF 


K. W. Porcelain Cut-Quts. Stoddard Porcelain Cut-Outs. Cleveland Switches. Paiste Switches, Branch Blocks, 
AND ALL KINDS OF ELECTRICAL SUPPLIES. 


CENTRAL ELECTRIC COMPANY, 116 & 118 Franklin Street, Chicago. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 


WORKS. JERSEY CIr'yvy. N. J. 


GATE CITY ELECTRIC CO., 


S22 DELAWARE STREET, pe — ag 
Kansas City, Mo. 


WE HAVE A VERY LARGE STOCK OF 


Wood and Porcelain Cut-Onts, Cleveland and Paiste Switches, 


* WIRE, TOOLS, TAPE, INSULATORS 
L ELECTRICAL SPECIALTIES, 


ptly at Low Prices. TRY US! 














TRADE MARK. 
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PRINCIPAL OFFICE, 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK. 


CROSBY DRY BATTERIES | 


FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER. 


NEAT. — — CLEAN, — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 


IT IS NOT AFFECTED BY TEMPERATURE. 




















IT IS THE BEST ON THE MARKET. 


IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT IS SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








BLUE STONE. 


Can be completely recharged without 
dismounting. 


No Deposit of Copper on Zinc. 


THE HUSSEY 


The Only Blue Stone Battery that can 


be used for open circuit work. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 





not in use. . 
For Running Motors. 


For Charging Storage Batteries, Run- PT A , Ce ,: For All Uses. 
: ; J Wy he. ‘Aik 
ning Sewing Machines, Small Incandes- | Wyo RK? i. THIS IMPROVEMENT CAN BE AP- 
cent Lamps, Fans, Dental Machines, |-a fey! j PLIED TO ALL FORMS OF BLUE 





Telegraphing. STONE JARS AT PRESENT IN USE. 


THE DUPLEX. | THE ECLIPSE. 


Its two cells occupy only the space of one, | Intended for Close Circuit Work. ; 
thereby giving a voltage in the space of one . ‘ines - ail ts rage i 
ee ee ee Oe The itacedl pact p- tse Close ° 
cells requiring double the space. Circuit Battery in the World. 

=~ => 
| 








For Housework, | No Fumes. 


Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. | Small Lamps. 
No Climbing Salts. | ¢¢, poctors’ and 
Always Clean. | Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc. 


Large Zinc Surface. and all pur 
Is rapidly taking the where a Con 
place of all other Currentisreqt 
Open Circuit Liq- for continuou 











uid Batteries. intermittent we 

























